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NCP National Oil and Hazardous Substances Pollution Contingency Plan
O&M Operation and maintenance

OSWER Office of Solid Waste and Emergency Response
PCB Polychlorinated biphenyl

POC Point of compliance

PQL Practical quantitation limit

PRC PRC Environmental Management, Inc.

PRG Preliminary remediation goal

RAMP Remedial action monitoring program

RAO Remedial action objective

RBC Risk-based concentration

RCRA Resource Conservation and Recovery Act

RD Remedial design

RI Remedial investigation

ROD Record of decision

RU Remedial unit

SARA Superfund Amendments and Reauthorization Act
SI Site inspection

SLERA Screening-level ecological risk assessment

SMP Soil management plan

SVE Soil vapor extraction
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ACRONYMS AND ABBREVIATIONS (Continued)

Tetra Tech
tit.
TMSRA

URS
U.S.C.

VOC
Water Board

ZV1

Tetra Tech EM Inc.
Title
Technical memorandum in support of a record of decision amendment

URS Corporation
United States Code

Volatile organic compound
San Francisco Bay Regional Water Quality Control Board

Zero-valent iron
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EXECUTIVE SUMMARY

The U.S. Department of Navy has prepared this technical memorandum in support of a record of
decision (ROD) amendment (TMSRA) to address remaining contamination in soil and
groundwater at Hunters Point Shipyard (HPS) Parcel B. Hunters Point Shipyard is a deactivated
shipyard on San Francisco Bay in southeastern San Francisco, California. The overall purpose of
this TMSRA is to provide information to support a future proposed plan and ROD amendment
that will align the final remedy for Parcel B with its planned reuse and address the
recommendations summarized in the first five-year review of remedial actions. This TMSRA
focuses on activities the Navy has conducted since the ROD was signed in October 1997.

PURPOSE AND BACKGROUND OF TMSRA

Environmental activities at Parcel B were conducted under the Navy’s Installation Restoration
(IR) Program in accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) and the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). The typical sequence in the CERCLA remedial process includes a
preliminary assessment and site inspection, remedial investigation, feasibility study, proposed
plan, public comment period, ROD, remedial design (RD), remedial action, and post-
construction reporting. Parcel B has completed the steps through post-construction reporting
(including the five-year review); however, updated information about the site that became
available during the remedial action indicates that modifications to selected soil and groundwater
remedies should be considered to ensure long-term protectiveness. Updated information
includes items such as:

o The ubiquitous nature of metals in soil across Parcel B
e The presence of methane and mercury
o The findings of a screening-level ecological risk assessment (SLERA)

e Changes in concentrations and toxicity criteria for volatile organic compounds (VOC)
found in groundwater

¢ Findings from removal actions to address radiological contaminants.

The five-year review (Tetra Tech 2003d) concluded that the remedy selected in the ROD
(Navy 1997) needs to be modified to be protective in the long term. The HPS Base Realignment
and Closure (BRAC) Cleanup Team (BCT) has therefore extended the schedule of CERCLA
activities (contained in the federal facility agreement [FFA]) to evaluate potential modifications
to the Parcel B remedy and support the preparation of this TMSRA.

The Navy will propose a ROD amendment for Parcel B if the Navy determines that proposed
changes to the selected remedy based on the evaluations in the TMSRA will “fundamentally alter
the basic features of the selected remedy with respect to scope, performance, or cost” as
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described in the NCP at Title 40 Code of Federal Regulations (CFR) Section 300.435(c)(2)(ii).
For example, the consideration of parcel-wide covers to address soil contamination instead of
excavation may represent a fundamental change in the scope of the remedy. For groundwater,
addition of active groundwater treatment methodologies to the remedy may be a fundamental
change in the scope.

The updated information mentioned above and the more comprehensive understanding of
groundwater, together with the planned land use, indicate the need to revise the conceptual site
model, evaluate additional remedial actions, and evaluate amending the ROD. This TMSRA
provides the support for the decisions on remediation alternatives, in the same way that the
feasibility study supported the initial proposed plan and ROD. The TMSRA provides a practical
path forward to evaluate additional remedial actions that will support parcel transfer.

This report includes (1) a revised human health risk assessment (HHRA) that incorporates
modified protocols and procedures for conducting HHRAs at Hunters Point Shipyard agreed to
by the BCT, (2) a SLERA, (3) updated remedial action objectives that are consistent with the
conveyance agreement between the United States and the San Francisco Redevelopment Agency,
and (4) development and evaluation of revised remedial alternatives based on these updates.
This report includes updated remedial alternatives and a reevaluation of remedial alternatives
based on the new data, the revised HHRA, and the SLERA.

This executive summary discusses the background of Hunters Point Shipyard, the history and
setting of Parcel B, previously conducted remediation activities, results of the revised HHRA and
the SLERA, and the alternatives evaluation process for Parcel B.

HUNTERS POINT SHIPYARD BACKGROUND

Hunters Point Shipyard consists of 866 acres: 420 acres on land and 446 acres under water in
San Francisco Bay. In 1940, the Navy obtained ownership of Hunters Point Shipyard for
shipbuilding, repair, and maintenance. After World War II, activities at Hunters Point Shipyard
shifted to submarine maintenance and repair. However, the Navy continued to operate carrier
overhaul and ship maintenance and repair facilities through the 1960s. Other significant
activities after World War II included decontamination of ships used during Operation
Crossroads nuclear weapons tests; these activities occurred mainly in 1946 and 1947. Hunters
Point Shipyard was also the site of the Naval Radiological Defense Laboratory from the late
1940s until 1969. Initial tasks for the laboratory included research into decontamination
methods, personnel protection, and development of radiation detection instrumentation.
Laboratory responsibilities grew to also include practical and applied research into the effects of
radiation on living organisms and on natural and synthetic materials, in addition to continued
decontamination experimentation. Hunters Point Shipyard was deactivated in 1974 and
remained largely unused until 1976. Between 1976 and 1986, the Navy leased most of Hunters
Point Shipyard to Triple A Machine Shop, Inc., a private ship repair company. The Navy
resumed occupancy of Hunters Point Shipyard in 1987.
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Because past shipyard operations left hazardous materials on site, Hunters Point Shipyard
property was placed on the National Priorities List in 1989 as a Superfund site pursuant to
CERCLA as amended by the Superfund Amendments and Reauthorization Act of 1986. In
1991, Hunters Point Shipyard was designated for closure under the Defense Base Closure and
Realignment Act of 1990. Closure at Hunters Point Shipyard involves conducting environmental
remediation and making the property available for nondefense use.

PARCEL B HISTORY AND SETTING

Parcel B is bounded by other portions of Hunters Point Shipyard, private property, and by San
Francisco Bay. Most of Parcel B was formerly part of the industrial support area and was used
for shipping, ship repair, training, barracks, and offices. According to the city’s redevelopment
plan, Parcel B will be zoned for the following reuses: research and development, mixed uses,
educational and cultural, and open space.

Historically, Parcel B was investigated by IR site. Parcel B
originally consisted of 16 IR sites, which were investigated
during the remedial investigation, and two site inspection
sites, which did not require further investigation. Since that

Parcel B Installation Restoration
and Site Inspection Sites

Remedial Investigation Sites :
07 24 51

time, the boundaries of Parcel B have been redefined and 10 26 60
[R-06 and IR-25 have become part of Parcel C. Sites SI-45 18 42 61
(steam line system) and IR-50 (storm drain and sanitary gg ‘5‘8 62
sewer system) are facility-wide utility sites that traverse

other sites. Site IR-51 is a facility-wide site that consists of i;te '”S%Z‘:”O" Sites :

buildings and areas that formerly housed electrical

transformers. Parcel B is also divided into redevelopment "IR-06 and IR-25 moved to Parcel C

blocks that have been assigned redevelopment block
numbers to help identify areas of Parcel B that are associated with specific planned reuses. The
revised HHRA and the proposed remedial alternatives are based on redevelopment blocks. The
table below lists the associated IR sites, the planned reuses, and the HHRA exposure scenario for
each redevelopment block at Parcel B.

Redevelopment HHRA Exposure
Block IR Site Planned Reuse Scenario
r ] Partof18 = Mixed Use Residential
2 _Partsof 07and 18 Research and Development
3 07 ' Research and Development
4 Patofé2 . MixedUse
5 __Partsof62and 23 Research and Development
6 . Blandpartof23 ~  Research and Development |
7 42and SI-31 _MixedUse
A o 5
9 . Patofa4  MixedUse
12 20 q‘pgﬂgar{_‘gf 4 Mixed Use Residential
15 Patof26 . MxeaUse
16 Part of 26 Educational/Cultural Industrial
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Redevelopment HHRA Exposure

Block IR Site Planned Reuse ; Scenario
BOS-1 Partsof07and18 Open Space Recreational
BOS-2 60andpartof24 Open Space o

BOS-3 Part of 26 Open Space

More than 80 percent of Hunters Point Shipyard consists of relatively level lowlands that were
mostly constructed by placing borrowed fill material from a variety of sources, including
serpentinite bedrock from the shipyard, construction debris, and waste materials (such as used
sandblast materials). The fill supported new buildings, construction, and in some cases filled the
margin of San Francisco Bay. Most of Parcel B is located in the lowlands, with surface
elevations between 0 to 10 feet above mean sea level. No threatened or endangered species are
known to inhabit Hunters Point Shipyard or its vicinity (PRC 1996). The ecology at Parcel B is
limited to plant and animal species adapted to an industrial environment. Viable terrestrial
habitat is inhibited at Parcel B because about 75 percent of the ground surface is covered by
pavement and buildings. However, potential ecological receptors near the shoreline areas of
Parcel B were not previously studied. Therefore, the Navy investigated the shoreline areas, and
this TMSRA evaluates potential risks to these shoreline receptors, including benthic
invertebrates, birds, and mammals.

The geologic setting at Parcel B includes geologic units that include, from youngest (shallowest)
to oldest (deepest) Artificial Fill; Undifferentiated Upper Sand Deposits; Bay Mud Deposits;
Undifferentiated Sedimentary Deposits; and Franciscan Complex Bedrock. The
hydrostratigraphic units at Parcel B are the A-aquifer, the aquitard zone, the B-aquifer, and a
bedrock water-bearing zone.

PARCEL B REMEDIAL AND REGULATORY ACTIVITIES SINCE THE 1997 RECORD OF DECISION

The Navy has conducted a number of remedial and removal actions since the ROD was signed in
October 1997 (see the callout box on the following page). These actions reduced or eliminated
certain risks to human health and ecological receptors at Parcel B. The Navy prepared two
explanations of significant differences that modified the remedy for soil in the ROD: one in
1998 that changed the maximum excavation depth to 10 feet, and one in 2000 that updated
cleanup goals for soil. The Navy now has a better understanding of site conditions gained during
the remedial actions that indicates additional remedies for protection of human health and the
environment should be evaluated and that amending the ROD should be considered. The five-
year review (Tetra Tech 2003d) concluded that the remedy selected in the ROD (Navy 1997)
should be modified to be protective in the long term. The BCT has therefore extended the
schedule of CERCLA activities (contained in the FFA) to incorporate modifications to the Parcel
B remedy and support preparation of this TMSRA.

TMSRA for Parcel B ES-4 CHAD.3213.0019.0002




Specifically, the excavation and off-site disposal
remedy selected in the ROD would not be
protective in the long term as it was originally
envisioned because the conceptual site model
that formed the basis for the remedy was
incomplete. The discrete release of chemicals,
referred to as the “spill model,” was the basis for
the remedial action selected in the ROD.
Although this conceptual model worked well at
many areas of Parcel B, the spill model did not
account for all areas where chemical
concentrations exceeded cleanup goals. A group
of metals related to the bedrock fill quarried to
build HPS in the 1940s consistently exceeded
cleanup goals across Parcel B. These metals are
naturally occurring in the local HPS bedrock and
were distributed throughout all parcels,
including Parcel B, as HPS was built. The
resulting distribution of ubiquitous metals
concentrations in soil is nearly random across
the parcel and the spill model for release does

Remedial and Removal Actions at
Parcel B since the ROD

Soil:

o Exploratory Excavation Removal Action,
1996-1997: A total of 1,700 cubic yards of
stained soil, asphalt, and concrete was removed
from five sites.

+ Remedial Action Excavations, 1998-2001: A
total of 101,600 cubic yards of contaminated soil
was removed from 106 areas.

¢ Fuel-Related Excavations, 2004-2005: A total
of 9,800 cubic yards of contaminated soil was
removed from two areas.

Groundwater:

¢ Remedial Action Monitoring Program, 1999
and ongoing: Continuous quarterly
groundwater monitoring for 32 quarters; 39 wells
currently in program.

o Storm Drain Infiltration Study, 1997: A study
found no impacts to the system from
contaminated groundwater.

¢ Chromium VI Delineation Study, 2002: An
investigation found the extent of chromium V1 in
groundwater was limited to one well.

not apply.

In the TMSRA, the term “ubiquitous™ refers to metals that are naturally occurring or are in the
same concentration ranges as naturally occurring metals in the source material (including
material from the same geologic formations in the San Francisco area) used for filling operations
at HPS. The Navy acknowledges that industrial sources of metals exist at HPS and there is a
potential that some concentrations of metals could have sources other than naturally occurring
materials. The Navy has worked to remove these sources during the response actions taken to
date. The Navy acknowledges that the regulatory agencies do not agree with the Navy’s position
that ubiquitous metals are naturally occurring. Remedial alternatives developed in this TMSRA
address these concentrations of metals, regardless of their source.

In addition to identifying the ubiquitous nature of several metals in the bedrock fill, sampling and
excavation during the remedial action found that the areas at IR-07 and IR-18 contained fill with
a high proportion of demolition debris. The highly nonuniform distribution of chemicals within
the debris fill also did not conform to the spill model and, consequently, excavations in this area
often greatly exceeded the originally planned extent of the removals. Furthermore, methane was
detected in soil gas at a small area of the debris fill at IR-07. In addition, radiological
contamination is present at Parcel B that was not known when the ROD was prepared. The
debris fill, methane, and radiological contamination created additional needs to update the
conceptual site model.

Updates to the risk assessment methodology and the associated risk estimates for groundwater
are also needed. The toxicity characteristics of VOCs have been updated since the ROD was
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prepared. VOCs are now considered more toxic via the inhalation pathway than when the ROD
was prepared. In addition, concentrations of VOCs in the area of IR-10 were found to be an
order of magnitude higher than was known when the ROD was prepared. Consequently,
intrusion of VOC vapors into buildings is considered a more significant human health risk than it
was previously. The risk assessment also needs to be updated to incorporate new information
available from the more than 7 years of groundwater monitoring data gathered at Parcel B,
including the detection of chromium VI and mercury in groundwater.

This TMSRA report includes an update to the site conceptual model for soil and groundwater, a
revised HHRA, and a SLERA and, based on these updates, reevaluates remedial alternatives
addressing the nine criteria described in the NCP at 40 CFR 300.430(e)(9)(iii).

UPDATED RISK EVALUATION SUMMARY

The HHRA presented in this TMSRA report revises the previous HHRAS to account for the data
collected for soil during the 1998 to 2001 and 2004 to 2005 soil removals and to incorporate
regulatory guidance and toxicological criteria that have changed since 2000. Soil data associated
with sampling locations excavated and removed during the activities in 1998 to 2001 and 2004 to
2005 are excluded from the HHRA. The HHRA in this TMSRA was completed before the start
of the radiological removal actions at Parcel B; consequently, some samples included in the
HHRA have since been excavated and removed. In addition, data for groundwater collected up
to and including quarter 20 (October to December 2004) as part of the Parcel B remedial action
monitoring program are included in the HHRA. Lastly, the HHRA was revised based on BCT
agreements during 2003 and 2004.

The HHRA in the TMSRA addresses chemicals that are not radioactive. A radiological
addendum to the TMSRA was prepared to evaluate remedial alternatives for radiological
contamination. The TMSRA radiological addendum addresses cumulative risk from chemical
and radiological contaminants. Both chemical and radiological contaminants will then be
addressed together in the proposed plan.

The HHRA estimated cancer risks and noncancer hazards from exposure to chemicals of
potential concern in all affected environmental media for each pathway identified as potentially
complete. Both total and incremental risks were evaluated for exposure to soil at Parcel B. For
the total risk evaluation, all detected chemicals were included as chemicals of potential concern
regardless of concentration, except for the essential nutrients calcium, magnesium, potassium,
and sodium. The total risk evaluation estimates the risks posed by chemicals at the site,
including any present at concentrations at or below ambient levels. For the incremental risk
evaluation, the essential nutrients and metals with maximum measured concentrations below
Hunters Point ambient levels were excluded as soil chemicals of potential concern. The
incremental risk evaluation estimates risks posed by chemicals at the site that are not at or below
ambient levels. The chemicals at Parcel B determined to pose a potential unacceptable risk were
identified as chemicals of concern. Potential unacceptable risk is defined as an excess lifetime
cancer risk greater than 1E-06 or a segregated hazard index greater than 1 as indicated by the
incremental risk.evaluation.
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The total risk results for soil show that many exposure areas exceed the excess lifetime cancer
risk threshold of 1E-06 or the segregated hazard index threshold of 1.0, based on planned reuse.
Planned reuse for Parcel B as developed by the San Francisco Redevelopment Agency includes
mixed use, research and development, educational/cultural, and open space (San Francisco
Redevelopment Agency 1997). Under the incremental risk evaluation, fewer exposure areas at
Parcel B exceed the cancer or noncancer risk thresholds because metals below ambient levels
(those considered by the Navy to be naturally occurring) were excluded from the risk analysis.
The chemicals of concern in soil at Parcel B include metals above ambient levels and organic
compounds such as polynuclear aromatic hydrocarbons, polychlorinated biphenyls, and
pesticides.

The results of the HHRA for groundwater show that the risk from exposure to A-aquifer
groundwater via vapor intrusion exceeds the excess lifetime cancer risk threshold of 1E-06 in
several areas at Parcel B. The chemicals of concern in groundwater from the vapor intrusion
pathway include chlorinated and nonchlorinated hydrocarbons. The B-aquifer was evaluated for
all chemicals of potential concern through the domestic use of groundwater pathway. Several
organic and inorganic chemicals of potential concern were identified.

The SLERA evaluated potential ecological risks from exposure to shoreline sediments and
exposure to groundwater as it interacts with surface water. The SLERA found potential
unacceptable risk to benthic invertebrates, birds, and mammals from exposure to several metals,
pesticides, and polychlorinated biphenyls in sediment along the shoreline. Likewise, the data
evaluated in the SLERA indicate potential risk may be posed by mercury, which was identified
as a chemical of concern in groundwater.

A screening evaluation of surface water quality evaluated potential ecological risks from
exposure to groundwater as it interacts with surface water. The data evaluated indicate potential
risk may be posed by chromium VI, copper, lead, and mercury.

TMSRA EVALUATION PROCESS

The general process used to conduct this TMSRA closely follows a typical feasibility study and
consists of the following steps: develop remediation goals; develop remedial action objectives;
identify general response actions; identify areas that require remediation; and evaluate
alternatives based on the nine NCP evaluation criteria. Each of these steps is discussed in the
following paragraphs.

Develop Remediation Goals and Groundwater Trigger Levels

Remediation goals were developed for each chemical of concern by comparing the highest
concentrations that do not present unacceptable incremental risk with chemical-specific
applicable or relevant and appropriate requirements, the laboratory practical quantitation limit,
and the ambient level for the chemical of concern, if one was established. Remediation goals
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were derived for both soil and groundwater and for chemicals of concern identified from both the
HHRA and SLERA.

Trigger levels were developed for chemicals of concern identified by the screening evaluation of
surface water quality. The trigger levels are unique to each location and are a means of relating
the surface water quality criteria to groundwater. Trigger levels provide a means to identify
when further studies or remedial action may be required to protect the bay.

Develop Remedial Action Objectives

Remedial action objectives for Parcel B are medium-specific goals that were developed from the
incremental risk assessment for protecting human health and the environment. Each remedial
action objective specifies (1) the chemicals of concern, (2) the exposure routes and receptors, and
(3) an acceptable contaminant concentration or range of concentrations for each medium of
concern (such as soil and groundwater). '

Remedial Action Objectives for Soil

Remedial action objectives for Parcel B soil were developed based on human health receptors
and results of the incremental risk assessment. The following remedial action objective applies
to Parcel B soil:

e Prevent exposure to organic and inorganic chemicals in soil above the remediation
goals developed in the HHRA for carcinogens or noncarcinogens for the following
exposure pathways:

- Ingestion of, outdoor inhalation of, and dermal exposure to soil from 0 to 10 feet
below ground surface by residents in areas zoned for research and development or
mixed use reuse

- Ingestion of homegrown produce by residents in areas zoned for research and
development or mixed use reuse

- Ingestion of, outdoor inhalation of, and dermal exposure to soil from 0 to 10 feet
below ground surface by industrial workers in areas zoned for educational and
cultural reuse

- Ingestion of, outdoor inhalation of, and dermal exposure to soil from 0 to 2 feet
below ground surface by recreational users in areas zoned for open space reuse

- Soil ingestion, outdoor air inhalation, and dermal exposure to soil from 0 to
10 feet below ground surface by construction workers in all areas

e Prevent exposure to VOCs in soil gas at concentrations that would pose unacceptable
risk via indoor inhalation of vapors. Remediation goals for soil gas will be
established during the RD
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The presence of methane in soil gas at concentrations that could be explosive poses a risk to
human health at Parcel B. As a result, the following remedial action objective applies to soil at
Parcel B:

e Prevent presence of methane in soil gas above a concentration of 1.25 percent by
volume in air.

The SLERA indicates a potential risk to benthic invertebrates, birds, and mammals from several
metals, pesticides, and polychlorinated biphenyls in sediment along the shoreline of Parcel B.
Similar or higher concentrations of these chemicals also exist in upland soil. As a result, the
following remedial action objective applies to soil and shoreline sediment at Parcel B:

e Prevent exposure of ecological receptors to organic and inorganic compounds in soil
and shoreline sediment above remediation goals.

Remedial Action Objectives for Groundwater

Remedial action objectives for Parcel B groundwater were developed based on (1) the
incremental human health risks through inhalation of VOCs in indoor air (vapor intrusion) from
the A-aquifer groundwater, (2) the incremental human health risks through the domestic use
exposure pathway from the B-aquifer, (3) the incremental human health risks to construction
workers from dermal exposure and inhalation from the A-aquifer, and (4) risks to ecological
receptors from potential migration of chemicals of concern to San Francisco Bay. The following
remedial action objectives apply to groundwater at Parcel B:

e Prevent exposure to VOCs in A-aquifer groundwater above remediation goals via
indoor inhalation of vapors from groundwater.

e Prevent direct exposure to the B-aquifer groundwater that may contain chemicals of
concern through the domestic use pathway.

e Prevent or minimize exposure to metals, VOCs, and semivolatile organic compounds
in the A-aquifer groundwater from dermal exposure and inhalation of vapors from
groundwater by construction workers above remediation goals.

¢ Prevent or minimize migration of chromium VI, copper, lead, and mercury in
A-aquifer groundwater that would result in concentrations of chromium VI above
50 micrograms per liter (ng/L), copper above 28.04 ng/L, lead above 14.44 pg/L, and
mercury above 0.6 ug/L in the surface water of San Francisco Bay. This remedial
action objective is intended to provide protection of the beneficial uses of the bay,
including protection of ecological receptors.
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Identify General Response Actions

General response actions are responses or remedies intended to meet remedial action objectives.
General response actions identified for soil, sediment, and groundwater at Parcel B include no
action, institutional controls, removal and disposal, treatment, and containment. Process options
were then initially screened and then analyzed in detail to select the technologies and processes
that were appropriate to address chemicals of concern at Parcel B. Based on this screening and
evaluation, soil and sediment treatment technologies and groundwater removal and containment
technologies were eliminated from further consideration.

Identify Remedial Alternatives

The retained process options were combined into remedial alternatives to meet remedial action
objectives and to satisfy applicable or relevant and appropriate requirements. Remedial
alternatives were derived using experience and engineering judgment that formulated the process
options into the most plausible site-specific remedial actions. The soil and groundwater
alternatives developed for further analysis are presented below.

Alternative S-1: No Action: For this alternative, no remedial action would be taken. Soil
would be left in place without implementing any response actions. The no-action response is
retained throughout the evaluation process as required by the NCP to provide a baseline for
comparison with other alternatives.

Alternative S-2: Institutional Controls, Maintained Landscaping, and Shoreline
Revetment: Alternative S-2 consists of institutional controls, maintained landscaping, and
construction of a shoreline revetment that, together, will meet all applicable or relevant and
appropriate requirements and remedial action objectives. The institutional controls include
access restrictions and covenants to restrict use of property that will be implemented parcel-wide
for all of the redevelopment blocks. The maintained landscaping will prevent potential exposure
to asbestos (that may be present in surface soil and transported by wind erosion) that would not
be addressed by institutional controls alone. The shoreline revetment would be constructed to
protect the entire shoreline for the redevelopment blocks where the revetment is necessary.

Alternative S-3:  Excavation, Methane and Mercury Source Removal, Disposal,
Institutional Controls, Maintained Landscaping, and Shoreline Revetment: Alternative S-3
consists of soil excavation and off-site disposal and maintained landscaping and institutional
controls similar to Alternative S-2. Alternative S-3 contains the same maintained landscaping
and shoreline revetment components that are discussed with Alternative S-2. Areas where
organic compounds (including the methane source), mercury, and lead are chemicals of concern
would be excavated to remediate these chemicals of concern to remediation goals. This
alternative will provide a more permanent remedy to remove contaminants where excavation is
feasible. Parcel-wide institutional controls will also be applied to mitigate the risk exposure to
other chemicals of concern in soil that are not practical to remediate by excavation and disposal.
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Methane venting will be considered as a contingency in the event that excavation of the methane
source area does not adequately control the methane emissions or if excavation is infeasible
based on site conditions (for example, if methane is produced from organic material in the native
sediments instead of from identifiable construction debris).

Alternative S-4: Covers, Methane and Mercury Source Removal, Institutional Controls,
and Shoreline Revetment: Alternative S-4 consists of covers to remove the exposure pathway
to soil contaminants and institutional controls similar to Alternatives S-2 and S-3.
Alternative S-4 also contains the same methane and mercury source removal components that are
described in Alternative S-3 and the shoreline revetment component included in Alternatives S-2
and S-3. This alternative provides physical barriers to cut off the soil exposure pathways at
Parcel B. Covers included in this alternative may include new covers and existing or future
building footprints, roads, and parking lots. Institutional controls are included in this alternative
for both short-term and long-term mitigation of risk exposure. In addition to institutional
controls similar to those required for Alternative S-2, institutional controls will also be included
that would require maintenance of covers.

Alternative S-5: Excavation, Methane and Mercury Source Removal, Disposal, Covers,
Soil Vapor_Extraction, Institutional Controls, and Shoreline Revetment: Alternative S-5
consists of a combination of soil excavation (including methane and mercury source removal)
and off-site disposal, covers, soil vapor extraction for VOCs, institutional controls, and shoreline
revetment. This alternative was developed as a combined alternative to (1) remove and dispose
of organic chemicals of concern, mercury, and lead, as described in Alternative S-3,
(2) implement and maintain block-wide covers, as described in Alternative S-4, (3) remove and
treat VOCs in soil using soil vapor extraction, and (4) implement the institutional controls and
construct the shoreline revetment, as described in Alternative S-2.

Alternative GW-1: No_ Action: For this alternative, no remedial action will be taken for
groundwater. Groundwater conditions will be left as is, without implementing any response
actions. The no-action response is retained throughout the evaluation process as required by the
NCP to provide a baseline for comparison with other alternatives.

Alternative GW-2: Long-Term Groundwater Monitoring and Institutional Controls:
Alternative GW-2 consists of groundwater monitoring and institutional controls. This alternative
was developed as a method for monitoring contaminants present at low concentrations in
groundwater. Additionally, groundwater monitoring will be used to confirm site conditions and
ensure that, over time, the potential exposure pathways remain incomplete. Two groundwater
monitoring wells have been installed near well IR26MW47A to monitor concentrations of
mercury in groundwater. A third well will be installed within the area of Excavation EE-05 after
the final remedy is selected and the mercury source removal is completed. Institutional controls
are also included in this alternative to effectively manage risk by preventing exposure and use of
the groundwater.

Alternatives GW-3A and GW-3B: In_Situ Treatment, Groundwater Monitoring, and
Institutional Controls: Alternatives GW-3A and GW-3B consist of in situ treatment of the
contaminant plumes in addition to groundwater monitoring and institutional controls similar to
Alternative GW-2. Alternatives GW-3A and GW-3B involve using different in situ treatment
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reagents. Alternative GW-3A uses a slow-release substrate designed to promote anaerobic
bioremediation to degrade chlorinated chemicals of concern to nontoxic compounds. Alternative
GW-3B uses a zero-valent iron slurry as an additive that creates a chemically reducing
environment in the aquifer that mineralizes chlorinated chemicals similar to the bioremediation
reaction. An additional reagent will be used, as needed, to mitigate dissolved metals in
groundwater. Removal of the mercury source as part of the soil remedy is expected to mitigate
mercury in groundwater so that in situ treatment is not necessary. The need for treatment of
chromium VI, copper, and lead will be based on the further analysis of groundwater data against
trigger levels that will occur during the RD. These alternatives were selected to reduce the
required time to meet the groundwater remedial action objectives and, as a result, the length of
groundwater monitoring and possibly the time required for institutional controls.

Evaluation of Alternatives Based on NCP NCP Evaluation Criteria
Evaluation Criteria Threshold Criteria:

¢ Overall protection of human
health and the environment

e Compliance with ARARs

Balancing Criteria:
* Long-term effectiveness and

Each remedial alternative developed in the TMSRA and
the original remediation alternatives proposed in the 1997
ROD were evaluated in comparison to the two threshold
and five balancing NCP evaluation criteria (see adjacent permanence

box). Comparison to the two modifying criteria of Reduction of toxicity, mobility, or
regulatory and community acceptance will be included in volume through treatment

the final TMSRA report and future proposed plan after Short-term effectiveness
comments are received; further discussion of these criteria Implementability

is not included in this report. A comparative analysis was * Cost

then conducted to evaluate the relative performance of the | Modifying Criteria:

five soil and three groundwater remedial alternatives * Regulatory agency acceptance
developed for Parcel B. » Community acceptance

Evaluation Results for Soil and Groundwater Alternatives

An overall rating was assigned to each alternative. Alternatives S-2 through S-5 meet the
threshold criteria.  Alternative S-5 is rated excellent overall for the five balancing NCP
evaluation criteria. Alternative S-5 is the most effective, with both excavation and covers,
although it has the highest cost ($12.4 million). Alternative S-3, rated good, is more effective
than Alternative S-2 because contaminants are removed, although it is more expensive ($10.7
million). Alternative S-4, rated very good, is more effective than Alternatives S-2 or S-3 and is
similar in cost ($11.9 million) to Alternative S-5. Alternative S-2, rated good, is easiest to
implement and least expensive ($5.5 million). Alternative S-1 is rated as not acceptable. The
original ROD soil alternative does not address the methane and mercury source areas (because
they are below 10 feet below ground surface) and radiological contamination and would not be
protective of human health and the environment and, therefore, is rated as not acceptable. The
total cost for full implementation of the original ROD soil alternative would likely require at
least an additional $60 million, for a total of more than $100 million.
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Alternative GW-3A, rated excellent, has the highest overall rating. The treatment in Alternative
GW-3A effectively reduces risks to human health and environment and has a moderate cost
($2.4 million). Alternative GW-3B is rated very good, but the higher cost makes it slightly less
advantageous ($2.8 million). Alternative GW-2, rated good, is easy to implement and least
expensive ($1.8 million), but it is not as effective as Alternatives GW-3A and GW-3B.
Alternative GW-1 and the original ROD groundwater alternative are rated as not acceptable.
The total cost for full implementation of the original ROD groundwater alternative would likely
require at least an additional $2 million, for a total of more than $10 million.

Table ES-1 summarizes each alternative’s rating under the seven evaluation criteria. The
ranking categories used in Table ES-1 and in the discussion of the alternatives are (1) protective
or not protective, and meets applicable or relevant and appropriate requirements (ARAR) or does
not meet ARARs, for the two threshold criteria; and (2) excellent, very good, good, poor, and not
acceptable for the five balancing criteria.
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TABLE ES-1: RANKING OF REMEDIAL ALTERNATIVES FOR SOIL AND GROUNDWATER

Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California

SOIL ALTERNATIVES

Alternative $-1: No Action

Alternative S-2: Institutional Controls, Maintained Landscaping, and
Shoreline Revetment

Alternative $-3: Excavation, Methane and Mercury Source Removal,
Disposal, Maintained Landscaping, Institutional Controls, and
Shoreline Revetment

Alternative S-4: Covers, Methane and Mercury S Ri I, Disposal,
Institutional Controls, and Shoreline Revetment

Alternative 8-5: Excavation, Methane and Mercury Source Removal,
Disposal, Covers, SVE, Institutional Controls, and Shoreline Revetment

Original ROD: Excavation, Disposal, and Institutional Controls

GROUNDWATER ALTERNATIVES

Alternative GW-1: No Action

Alternative GW-2: Long-Term Monitoring of Groundwater and
Institutional Controls

Alternative GW-3A: In Situ Groundwater Treatment with Biological
Substrate Injection, Reduced Groundwater Monitoring, and
Institutional Controls

Alternative GW-3B: In Situ Treatment with ZVI Injection, Reduced
Groundwater Monitoring, and Institutional Controls

Original ROD: Line Storm Drains, Remove Steam and Fuel Lines,
Institutional Controls, and Groundwater Monitoring

Not Protective

Protective

Protective

Protective

Protective

Not Protective

Not Protective

Protective

Protective

Protective

Not Protective

Applicable

Meets ARARs

Meets ARARs
Meets ARARs

Meets ARARs

Does Not
Meet ARARs

Not
Applicable
Meets ARARs

Meets ARARs

Meets ARARs

Meets ARARs

O®O0O0O00

©c @& ® OO

ol N N N N

5.5

10.7
1.9
124

>60

1.8

2.4

28

>2
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Notes:

Overall protection of human health and the environment and compliance with ARARs are threshold criteria and alternatives are judged as either meeting or not meeting the criteria.

a

ARAR Applicable or relevant and appropriate requirement
SVE Soil vapor extraction

2VI Zero-valent iron

Legend:

e8®C0O

Not acceptable
Poor

Good

Very Good

Excellent
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1.0 INTRODUCTION

This report is a technical memorandum in support of a record of decision (ROD) amendment
(TMSRA) for Parcel B at Hunters Point Shipyard (HPS) in San Francisco, California
(see Figure 1-1). The overall objective of this report is to provide information to support a future
proposed plan and ROD amendment that will align the final remedy for Parcel B with its planned
reuse and address the recommendations summarized in the first five-year review of remedial
actions (Tetra Tech EM Inc. [Tetra Tech] 2003d). This TMSRA focuses on activities the Navy
has conducted since the ROD was signed in October 1997.

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA) (Title 42 United States Code [U.S.C.] Section (§) 9601, et seq.), the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and Executive Orders 12580 and 13016,
the Department of Defense (DoD) has the authority to respond to the release of a CERCLA
hazardous substance on property owned by the United States, under the jurisdiction of DoD.
SARA § 211 codified at Title 10 U.S.C. § 2701, et seq., established the Defense Environmental
Restoration Program and required DoD to respond to the release of CERCLA hazardous
substances, pollutants, and contaminants in accordance with CERCLA § 120. DoD established
the Installation Restoration (IR) Program under the Defense Environmental Restoration Program
to identify and respond to DoD sites where there has been a release of a CERCLA hazardous
substance. The Department of the Navy is the lead federal agency that manages the HPS
property and is responsible for executing the requirements of the Defense Environmental
Restoration Program. The Navy is cleaning up Parcel B at HPS under the IR Program to address
past releases of CERCLA hazardous substances. HPS was included on the National Priorities
List in November 1989.

As the lead agency, the Navy has authority over evaluation of risk, selection of the remedial
alternative, and overall public participation at HPS. The Navy is coordinating with the U.S.
Environmental Protection Agency, Region 9 (EPA); the California Environmental Protection
Agency (Cal/EPA) Department of Toxic Substances Control, Region 2 (DTSC); and the San
Francisco Bay Regional Water Quality Control Board (Water Board) to develop and select
remedial alternatives in support of a ROD amendment for Parcel B. The Navy coordinates
activities at HPS with the regulatory agencies under the terms of a federal facility agreement
(FFA). The FFA was prepared in 1992 and signed by representatives of the Navy, EPA, DTSC,
and the Water Board. Representatives of the Navy, EPA, DTSC, and Water Board are

collectively referred to as the Base Realignment and Closure (BRAC) Cleanup Team (BCT) for
HPS.

Currently, HPS is divided into six parcels: B, C, D, E, E-2, and F. Figure 1-2 identifies these six
parcels at HPS. In 1992, the Navy divided HPS into five contiguous parcels (A through E) to
expedite remedial action and land reuse. In 1996, the Navy added a sixth parcel (Parcel F), also
known as the offshore area. In September 2004, the Navy designated the landfill area in Parcel E
as a separate parcel, Parcel E-2. In December 2004, the Navy transferred Parcel A to the San
Francisco Redevelopment Agency. Much of the work the Navy has completed at HPS has been
part of the Navy’s IR Program. Figure 1-3 shows the IR and site inspection (SI) sites at
Parcel B. Parcel B, which includes 59 acres on the north side of HPS, is the focus of this
TMSRA.
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1.1 PARCEL B CERCLA PROCESS

EPA guidance describes the CERCLA remedial process as a series of several, progressive steps
for achieving cleanup and release of the environmental issues at a site for future reuse
(EPA 1988b). The typical sequence includes a preliminary assessment and site inspection,
remedial investigation (RI), feasibility study (FS), proposed plan, public comment period, ROD,
remedial design (RD), remedial action, and post-construction reporting. The Navy completed
the FFA for HPS with the regulatory agencies in 1992 to document the process and to provide a
schedule for CERCLA activities at HPS. Table 1-1 summarizes the CERCLA-related activities
conducted at Parcel B. Parcel B has completed the steps through post-construction reporting
(including the five-year review); however, the updated site information that became available
during the remedial action indicates that modifications to the selected soil and groundwater
remedies should be considered. The five-year review (Tetra Tech 2003d) concluded that the
remedy selected in the ROD (Navy 1997) should be modified to be protective in the long term.
The BCT has therefore extended the schedule of CERCLA activities (contained in the FFA) to
incorporate modifications to the Parcel B remedy and support preparation of this TMSRA.

A ROD amendment will be proposed for Parcel B by the Navy if the Navy determines that
proposed changes to the selected remedy based upon the evaluations in this TMSRA will
“fundamentally alter the basic features of the selected remedy with respect to scope,
performance, or cost” as described in the NCP at Title 40 Code of Federal Regulations (CFR)
300.435(c)(2)(i1). For example, the consideration of parcel-wide covers to address soil
contamination instead of excavation may represent a fundamental change in the scope of the
remedy. For groundwater, the addition of active groundwater treatment methodologies to the
remedy may be a fundamental change in the scope.

The updated information about the ubiquitous nature of certain metals in soil; the presence of
methane, mercury, and radiological contamination; the need to update certain cleanup levels; and
the more comprehensive understanding of groundwater; together with the planned land use,
indicate the need to revise the conceptual site model, evaluate additional remedial actions, and
evaluate amending the ROD. This TMSRA provides the support for the decisions regarding
remediation alternatives, in the same way that the FS supported the initial proposed plan and
ROD.

This document addresses chemicals that are not radioactive. Potential radiological
contamination is addressed in a radiological addendum to the TMSRA (Tetra Tech EC, Inc.
2007). Both chemical and radiological contaminants will then be addressed together in the
proposed plan.

1.2 NEED FOR REEVALUATION OF CURRENT REMEDY

The five-year review (Tetra Tech 2003b) concluded that the remedy selected in the ROD
(Navy 1997) should be modified to be protective in the long term. This section describes the
rationale for reevaluating the current remedy based on the updated information gained at the site
and necessary revisions to the conceptual site model (see Section 2.2 for a discussion of the
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conceptual site model). Updated information includes items such as the ubiquitous nature of
metals in soil across Parcel B, the presence of methane and mercury, the findings of the
screening-level ecological risk assessment (SLERA), changes in toxicity criteria, and findings
from removal actions to address radiological contaminants.

1.21 Soil

The discrete release of chemicals, referred to as the “spill model,” was the basis for the remedial
action selected in the ROD. Under this conceptual model, high chemical concentrations occur
near the center of the release and concentrations decrease outward. The delineation process used
in the remedial action followed this model: successive “step-out” samples were collected from
release areas identified by the remedial investigation to define the extent of the release outward
until all samples contained concentrations that were less than the ROD cleanup goals. The spill
model for chemical releases was appropriate for many areas at Parcel B. The Navy successfully
delineated and removed all contaminants at concentrations above cleanup goals at 93 of
106 excavations implemented for the remedial action. The ubiquitous distribution of metals in
soil, especially manganese, led to reevaluation of the remedy at the remaining 13 excavations at
Parcel B.

The significant additional information gained from sampling and excavation during the remedial
action indicated that the spill model did not account for all areas where chemical concentrations
exceeded cleanup goals. As a result, the Navy recognized that the spill model needed to be
supplemented to account for these other areas. A group of metals, especially arsenic and
manganese, consistently exceeded cleanup goals at locations across Parcel B. The widespread
distribution of this group of metals in soil at Parcel B (that is, their ubiquitous nature) is related
to the occurrence of these metals in the local bedrock that was quarried for fill during the
expansion of HPS in the 1940s. These metals occur naturally in the Franciscan Formation
bedrock (especially in the serpentinite, chert, and basalt rock types) and were distributed
throughout all parcels, including Parcel B, as HPS was built. Although it is possible that some
releases of these metals could have occurred from Navy activities, the range of concentrations of
these metals at Parcel B is consistent with the range of concentrations in local bedrock. The
resulting distribution of metals concentrations in soil is nearly random across the parcel, and the
spill model for release does not apply. However, the concentrations of metals in the bedrock fill
sometimes exceed the ROD cleanup goals, and this fact is the primary reason that the “step-out”
delineation process was not successful everywhere on Parcel B. Application of the spill
conceptual model to the ubiquitous metals would result in the excavation of most of the bedrock
fill at Parcel B to a depth of 10 feet below ground surface (bgs), which is the depth required by
the ROD. Therefore, the Navy recognized the need to supplement the conceptual model to
account for the ubiquitous distribution of metals in soil. Remedial alternatives in the TMSRA
address ubiquitous metals using options such as containment beneath covers and institutional
controls.

In the TMSRA, the term “ubiquitous” refers to metals that are naturally occurring or are in the
same concentration ranges as naturally occurring metals in the source material (including
material from the same geologic formations in the San Francisco area) used for filling operations
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at HPS. The Navy acknowledges that industrial sources of metals exist at HPS and there is a
potential that some concentrations of metals could have sources other than naturally occurring
materials. The Navy has worked to remove these sources during the response actions taken to
date. The Navy acknowledges that the regulatory agencies do not agree with the Navy’s position
that ubiquitous metals are naturally occurring. Remedial alternatives developed in this TMSRA
address these concentrations of metals, regardless of their source.

In addition to identifying the ubiquitous nature of several metals in the bedrock fill, sampling and
excavation during the remedial action found that the areas at IR-07 and IR-18 contained fill with
a high proportion of demolition debris. The highly nonuniform distribution of chemicals within
the debris fill also did not conform to the spill model and, consequently, excavations at IR-07
and IR-18 often greatly exceeded the originally planned extent of the removals. Furthermore,
methane was detected in soil gas at a small area of the debris fill at IR-07 (see Section 5.0 and
Figure 5-5 for more discussion of methane). In addition, radiological contamination is present at
Parcel B that was not known when the ROD was prepared. The debris fill, methane, and
radiological contamination created additional needs to update the conceptual site model and the
TMSRA considers remediation alternatives to address this new understanding of site conditions.

Comparison of the remedial action envisioned in the ROD to the actions completed to date
illustrates the large difference between the planned and actual site conditions at Parcel B. The
estimate in the ROD for the remedial action included removal of 38,000 cubic yards of soil over
a period of 3 to 6 months at a cost of $11.2 million. The remedial action at Parcel B removed
over 100,000 cubic yards of soil over a period of 31 months at a cost of more than $40 million.
(The 31 months when excavation occurred extended from July 1998 to December 2001.)
Figure 1-4 compares the excavation areas estimated in the ROD with the actual remedial action
excavations.

The updated site information and results from the remedial actions completed at Parcel B
indicate the need to reevaluate the remedies selected in the ROD. The selected remedy would
not be protective of human health and the environment based on the updated information about
the site and revisions to human health toxicity criteria. The following is a summary of the
reevaluation of the original remedy against the two threshold and five balancing remedy
selection criteria listed in the NCP at 40 CFR 300.430(e)(9)(iii). Section 6.0 presents a more
detailed discussion, including a comparison of the original remedy to other alternatives
developed in the TMSRA.

Current Soil Remedy

» Protectiveness — the original ROD alternative did not consider excavation below
10 feet bgs and it is likely that deeper excavation would be necessary to remove the
source of methane at IR-07 and mercury at IR-26. The original ROD alternative also
did not account for radiological contamination. Therefore, the rating for the original
ROD alternative for overall protection of human health and the environment would be
not protective based on the methane and mercury sources remaining in place and
radiological contamination.
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e Compliance with applicable or relevant and appropriate requirements (ARAR) —
concentrations of methane in soil gas exceed allowable levels identified in chemical-
specific ARARs; the current remedy would not meet the ARARs identified in the
TMSRA.

e Long-term effectiveness — the current remedy would rank as poor based on the
methane and mercury sources remaining in place.

e Reduction of toxicity, mobility, and volume through treatment — excavation does not
involve treatment and the current remedy ranks poor and would continue to rank as
poor based on updated information about the site.

e Short-term effectiveness — the current remedy would rank poor on this criterion based
on the much longer time needed for implementation (more than 31 months to date
versus 3 to 6 months) and the subsequent much longer exposure to workers and the
community. The current remedy would not achieve the remedial action objectives
unless much of the bedrock fill and the debris fill area were removed, resulting in
more exposure to workers and the community.

e Implementability — the current remedy would rank as poor based on the large-scale
operation to remove bedrock fill and the debris fill area.

e Cost — the current remedy would rank as poor based on the significantly higher (more
than 3.5 times) cost required (more than $40 million to date versus $11.2 million).
Cost for full implementation would likely total more than $100 million.

Overall, the reevaluation of the current remedy would result in a determination of “not
protective” based on protectiveness and compliance with ARARs.

In summary, the excavation and oft-site disposal remedy for soil, as described in the ROD,
would not be protective in the long term. Knowledge that the Navy has gained during the
remedial action shows the need to (1) supplement the conceptual model to include the random
distribution of ubiquitous metals in soil, account for methane, mercury, radiological
contamination, and the debris fill area at IR-07 and IR-18, (2) evaluate amending the ROD, and
(3) evaluate additional remedial actions for soil at Parcel B. This TMSRA evaluates potential
modifications to the remedy for soil in accordance with revisions to the conceptual model to
support additional remedial actions that will address remaining risks.

1.2.2 Groundwater

The remedy selected in the ROD for groundwater included lining storm drains, removing steam
and fuel lines, restricting use of groundwater, and groundwater monitoring. However, the
remedy selected for groundwater in the ROD should be revised based on (1) the large amount of
new information available from the more than 7 years of groundwater monitoring data gathered
at Parcel B, including the detection of chromium VI and mercury in groundwater, and
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(2) changes in the toxicity estimates and exposure assumptions for volatile organic compounds
(VOC) since the ROD was prepared. Concentrations of VOCs in the area of IR-10 were found to
be an order of magnitude higher than was known when the ROD was prepared. In addition, the
toxicity characteristics of VOCs have been updated since the ROD was prepared. VOCs are now
considered more toxic via the inhalation pathway than they were when the ROD was prepared.
Consequently, intrusion of VOC vapors into buildings is a more significant human health risk.
In particular, the groundwater remedy in the ROD did not identify the VOC plume at IR-10 as
requiring remediation. However, this plume may pose a much greater risk than was estimated in
the ROD. The ROD does not contain any active remediation options to address the cleanup of
VOCs in groundwater.

The Navy has investigated the area of IR-10 in considerable detail since the ROD was prepared.
The Navy installed more than 25 new groundwater monitoring wells in the area of IR-10 and
conducted treatability studies to investigate methods to clean up the soil and groundwater.
Treatability studies using soil vapor extraction (SVE) to remove VOCs from the unsaturated
zone and injection of zero-valent iron (ZVI) to destroy VOCs in groundwater were successfully
implemented at the IR-10 VOC plume. The TMSRA considers these and other remediation
options to address the potential inhalation risks posed by VOCs that remain in soil and
groundwater at [R-10.

Similar to the discussion above for soil, the updated site information and results from the
remedial actions completed at Parcel B indicate the need to reassess remediation alternatives
selected in the ROD. The remedy would not be protective of human health and the environment
based on the updated information about the site and revisions to human health toxicity criteria
and exposure assumptions. The following is a summary of the reevaluation of the original
remedy against the two threshold and five balancing criteria. Section 6.0 presents a more
detailed discussion, including a comparison of the original remedy to other alternatives
developed in the TMSRA.

Current Groundwater Remedy

e Protectiveness — the current remedy does not include institutional controls to limit
access to buildings and the remedy would not be considered protective of VOCs in
groundwater that pose an unacceptable risk from vapor intrusion into buildings.

e Compliance with ARARs — the current remedy would meet the ARARs identified in
the TMSRA.

e Long-term effectiveness — the current remedy would rank as poor based on the
magnitude of potential risks remaining posed by VOCs.

e Reduction of toxicity, mobility, and volume through treatment — the current remedy
does not contain any treatment component and, therefore, would rank as poor for this
criterion.
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¢ Short-term effectiveness — the current remedy includes only groundwater monitoring
and would rank as excellent based on the minimal and controllable exposure to
workers during monitoring.

¢ Implementability — the current remedy would rank as excellent based on the routine
nature of groundwater monitoring.

e Cost — the current remedy would rank as poor based on the higher cost required
(about $8 million to date versus the ROD estimate of $3.6 million); groundwater
monitoring costs would continue to be incurred into the future. Cost for full
implementation would likely total more than $10 million.

Overall, the reevaluation of the current remedy would result in a determination of “not
protective.”

In summary, the remedy for groundwater selected in the ROD needs to be expanded to account
for the increased potential risk from VOCs in groundwater and provide remediation alternatives
to address this risk. The TMSRA uses the large amount of new information from groundwater
monitoring and treatability studies to evaluate modifications to the remedy for groundwater to
support additional remedial actions that will address remaining risks.

1.2.3 Shoreline

Potential ecological risk to aquatic receptors along the shoreline of Parcel B was not evaluated in
the ROD. The TMSRA contains a SLERA to evaluate risks to aquatic receptors and the TMSRA
evaluates remediation alternatives to address these risks. The SLERA concluded that a variety of
organic and inorganic chemicals in sediment along the shoreline and mercury in groundwater at
IR-26 pose a potential unacceptable risk to aquatic receptors. The ROD needs to be amended to
address potential ecological risks.

1.2.4 Radiological

Radiological contamination was not addressed by the ROD; however, radiological contamination
is present at Parcel B. The ROD should be amended to memorialize the methods and cleanup
goals for radiological contaminants that are being addressed by the basewide radiological
removal action. The radiological addendum to the TMSRA evaluates remediation alternatives
for the radiological contamination (Tetra Tech EC, Inc. 2007).

1.3 FUTURE LAND USE

Based on the City of San Francisco’s reuse plan (San Francisco Redevelopment Agency 1997),
Parcel B is expected to be zoned to accommodate mixed uses, including a mixed
residential/retail area, a research and development area, a cultural and educational area, and open
space. The mixed-use and research and development areas could include single-family homes,
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upper-story housing, or live/work arrangements and a variety of commercial enterprises, artist
studios, retail, and business services on the ground floor. The cultural and educational area could
include museums. The open space areas will provide public access and use of the waterfront as
well as provide a corridor for the Bay Trail (hiking and bicycle access) close to the shoreline
(San Francisco Redevelopment Agency 1997).

14 PURPOSE AND ORGANIZATION OF REPORT

This TMSRA is intended to provide support for a future proposed plan and ROD amendment
that will align the final remedy with the planned reuses for Parcel B. The TMSRA follows
guidance prepared by EPA for cleanup under CERCLA. The TMSRA includes many of the
elements of an FS; however, since the Navy already prepared an FS report earlier in the
CERCLA process for Parcel B (see additional discussion in Section 1.1), only those elements
requiring updates to support or reflect the proposed amendments to the ROD are provided. For
example, updates are included for the human health risk assessment (HHRA), the SLERA, and
the soil and groundwater characterization, but updates are not necessary for topics where there
have been no changes since the ROD (such as climate and topography). The TMSRA includes
elements of an FS required by the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP), including an evaluation of remedial alternatives against the nine NCP evaluation
criteria.

The path forward following approval of the TMSRA is an amendment to the Parcel B ROD. An
entirely new ROD is not required because much remedial work has been accomplished at Parcel
B and many aspects of the existing ROD still apply and will be carried forward. Two main
aspects of the ROD are proposed for change; these changes are the focus of the TMSRA:
(1) changes to the risk assessment methodology and associated risk estimates, and (2) an updated
understanding of site conditions gained during remedial actions that indicates additional
remedies for protection of human health and the environment are appropriate.

Changes to the risk assessments include updates to the HHRA and the addition of a SLERA.
The updates to the HHRA account for remedial actions completed since the ROD and for
changes to exposure assumptions proposed by EPA Region 9. Changes in EPA and Cal/EPA
estimates of the toxicity of certain chemicals indicate that additional remedial actions that were
not addressed in the ROD are necessary to protect human health. Changes in the toxicity of
VOCs that may be inhaled in indoor air is one example where updated toxicity information
indicates greater risk to human health than was previously estimated. Furthermore, the ROD did
not address potential risk to ecological receptors along the shoreline of Parcel B, and the
TMSRA addresses these concerns by providing an ecological assessment of the shoreline areas.

The Navy removed more than 100,000 cubic yards of soil from the parcel, evaluated a large
amount of soil analytical data, and conducted quarterly groundwater monitoring for more than
7 years. As a result, the Navy now has a more comprehensive understanding of conditions in
soil and groundwater at Parcel B than when the ROD was prepared. Additional remedial actions,
not considered in the ROD, are recommended to protect human health and the environment
based on this understanding. The updates to site information include:
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The ubiquitous nature of certain metals in soil that was confirmed during the remedial
action

The presence of methane and mercury

The findings of the SLERA

The currently planned land uses described in the HPS redevelopment plan
(San Francisco Redevelopment Agency 1997)

An updated groundwater characterization based on 32 quarters of monitoring and
changes in concentrations and toxicity criteria for VOCs in groundwater

The findings from removal actions to address radiological contaminants

After this introduction, this TMSRA includes the following sections:

Section 2.0, Parcel B Activities since the ROD. This section discusses the
investigations, treatability studies, and remedial and removal actions conducted since
the ROD. This section also summarizes the history of regulatory actions and updates
the conceptual site model (CSM) for soil and groundwater at Parcel B.

Section 3.0, Updated Risk Evaluation Summary and Remediation Goals. This
section presents a summary of the updated risk to human health and ecological
receptors based on the conditions in soil and groundwater and the planned future land
uses. Remediation goals are then presented for the chemicals of concern (COC)
identified from the HHRA and SLERA.

Section 4.0, Remedial Action Objectives, General Response Actions, and Process
Options. This section discusses the remedial action objectives (RAO) for soil and
groundwater and summarizes the updated analysis of ARARs. This section identifies
general response actions (GRA) that address the RAOs and ARARs. GRAs are
screened for effectiveness, implementability, and cost. Process options associated
with each GRA are then screened for their technical and economic implementability.

Section 5.0, Development and Description of Remedial Alternatives. This section
presents a detailed description of the remedial alternatives based on the process
options selected in Section 4.0 that will satisfy the RAOs. Process options
recommended for consideration are assembled, singularly or in combination, to create
remedial alternatives.

Section 6.0, Detailed Analysis of Remedial Alternatives. This section presents the
evaluation of each remedial alternative developed in Section 5.0 and the original
ROD remediation alternatives against EPA’s nine evaluation criteria. The
alternatives are then compared against each other to evaluate their relative advantages
and disadvantages with respect to the evaluation criteria.

Section 7.0, References. This section presents a list of documents and support
material used to generate this report.

TMSRA for Parcel B 1-9 CHAD.3213.0019.0002




Figures and tables are presented after the end of the section where they are cited. In addition,
supporting data, calculations, and evaluations for this TMSRA report appear in the appendices

as:

Appendix A — HHRA for soil and groundwater presents a detailed description of the
risk methodology and results, including figures and tables for the various exposure
scenarios. Section 3.0 summarizes Appendix A.

Appendix B — SLERA for sediment and groundwater presents a detailed description
of the risk methodology and results, including figures and tables for the various
exposure scenarios. Section 3.0 summarizes Appendix B.

Appendix C — Applicable or Relevant and Appropriate Requirements identifies
and evaluates potential federal and State of California ARARs and presents the
Navy’s determinations on the applicability of these ARARs to the alternatives in this
TMSRA. The ARARs are summarized in Section 4.0.

Appendix D — Remedial Alternative Cost Estimates presents detailed costs and
associated assumptions for each alternative that were used to support the evaluation
of the cost criterion in Section 6.0. Appendix D includes detailed spreadsheets that
provide unit costs and quantities for each line item.

Appendix E — Beneficial Use Evaluation for Parcel B Groundwater presents a
detailed analysis of the beneficial use of the A-aquifer and the B-aquifer at Parcel B
to help define the appropriate exposure scenarios in the HHRA. Section 2.0
summarizes the beneficial use determinations for Parcel B. The discussions presented
in Appendix E are also intended to provide information to EPA that may be used to
conclude that the A-aquifer should not be considered a potential drinking water
source, as has been determined by the Water Board.

Appendix F — Analytical Database presents all Parcel B data for soil and
groundwater used in this TMSRA report. The database includes all data for soil and
all data for groundwater through November 2004 (quarter 20). This appendix (on
compact disk) contains a searchable database of all chemical analytical data for soil
and groundwater at Parcel B, including pre-established queries for printing data
reports.

Appendix G — Correspondence and Guidance includes letters from EPA and the
Water Board concerning the beneficial uses of groundwater at HPS, guidance from
the U.S. Department of Defense on principles for enforcement of land-use controls,
and a memorandum of agreement between the Navy and DTSC on covenants to
restrict the use of property.

Appendix H — Chromium VI Investigation Report contains the draft report
prepared to summarize the investigation of chromium VI in groundwater in the area
of monitoring well IRIOMW12A conducted in 2002.
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Appendix I — Trigger Levels for Groundwater Impacts to San Francisco Bay
evaluates groundwater at Parcel B to assess potential affects of groundwater on the
bay and develops trigger levels for protection of the bay.

Appendix J — Metals Concentrations in Franciscan Bedrock Outcrops Study
contains the draft report prepared to summarize the investigation of ambient
concentrations of metals in bedrock and bedrock-derived soil from three nonindustrial
sites in San Francisco conducted by the Navy in 2003.

Appendix K — Responses to Regulatory Agency Comments on the Draft TMSRA
presents the Navy’s responses to comments received on the draft report submitted in
March 2006.

Appendix L — Responses to Regulatory Agency Comments on the Draft Final
TMSRA presents the Navy’s responses to comments received on the draft final report
submitted in June 2007.
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TABLE 1-1: CERCLA CHRONOLOGY FOR PARCEL B
Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California

CERCLA Process Step Document Date Completed
_Preliminary Assessment/Site Inspection Site Inspection Report e RpriLASO4
Remedial Investigation ' Remedial Investigation Report S  June 1996
Feasibility Study " Feasibility Study Report November 1996
_Proposed Plan e e o Proposed Plan .. .. Octobertgoe

October 1997
August 1998

August 1999

Rec ord of DeC|5|on

_Remedral Design

Remedial Action (Phase 1) Field Excavations July 1998 to September 1999
Explanation of Significant Differences Explanation of Significant Differences (second) ~~ ~ ~~ May2000 = =
_Remedial Design Amendment _ Remedial Design Amendment S _February 2001

_Remedial Action (Phase II) _Field Excavations =~ July 2000 to December 2001
R (Fé port) .......................... S SummarymReport ...................................................... Noverbar 2002 _
____________________________________________________________________________________________ Construction Summary Report Addendum September 2004

Five-Year Review First Five-Year Review of Remedial Actions December 2003

Implemented at Hunters Point Shipyard (focus
‘was Parcel B)

TMSRA (update to Feasibility Study) Technical Memorandum in Support of a ROD " December 2007
Amendment

_Proposed Plan in Support of a ROD Amendment _ ProposedPlan e RPIIE2008
ROD Amendment ROD Amendment oo ... October2008
Remedial Design Remedial Design S April 2009
'Remedial Action Field Actions and Report July 2011
Notes:

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

ROD Record of decision

TMSRA Technical memorandum in support of a record of decision amendment
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2.0 PARCEL B ACTIVITIES SINCE THE ROD

The Navy has conducted a series of activities since the ROD was signed in October 1997. This
section presents a summary of Navy actions since the ROD and updates to the site conceptual
models for soil and groundwater that have resulted from the new information gained during these
actions. This section does not repeat information about aspects of Parcel B that have not
changed since the ROD. The reader is referred to the FS report (PRC Environmental
Management, Inc. [PRC] 1996) for discussions of the history of HPS and Parcel B and basic site
characteristics such as climate, topography, and surface water hydrology.

2.1 ACTIONS SINCE ROD

Activities since the October 1997 ROD include changes to the boundary of Parcel B, additional
investigations, removal and remedial actions, treatability studies, and regulatory actions.
Table 2-1 lists documents that summarize the post-ROD activities according to broad categories
related to the soil remedy, groundwater remedy, treatability studies, or regulatory actions.

211 Changes in Parcel B Boundary

The boundary of Parcel B has changed twice since the October 1997 ROD. The first change
affected the southeastern boundary with Parcel C. The Navy discovered VOCs in soil and
groundwater at Excavation A-1 during 2001. The source of these VOCs appeared to be related
to activities in nearby Building 134. Consequently, the Navy revised the boundary between
Parcels B and C to consolidate the area subject to similar contamination and potential remedial
action and include the area as part of Parcel C. This change resulted in IR-06 moving to
Parcel C. The Navy documented the change in the boundary in a memorandum to the
administrative record file on February 1, 2002 (Navy 2002). This change is consistent with the
boundary adjustment that was implemented during the comment period on the original Parcel B
proposed plan and ROD. (The adjustment made at the time of the original ROD moved the
boundary between Parcels B and C to incorporate Building 134 [and IR-25] within Parcel C.)
The adjustment of the parcel boundary to move IR-06 to Parcel C reduced the area of Parcel B
from 63 to 59 acres.

The second change affected the southeastern boundary with the former Parcel A. Minor
adjustments in the boundary in this area were made to ensure that soil contamination related to
activities in Parcel B was contained within the boundary of Parcel B. Soil contamination
discovered in 2001 at Excavation B0146 originally overlapped into the former Parcel A, and this
boundary change allowed all the contamination to be contained within Parcel B. The Navy
documented this boundary adjustment in the finding of suitability to transfer documents for
Parcel A (Tetra Tech EM Inc. [Tetra Tech] 2004). The adjustment involved only a small fraction
of an acre, and the area of Parcel B remained about 59 acres.
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21.2 History of Investigations

This section discusses investigations the Navy has conducted at Parcel B since the October 1997
ROD. Additional investigation also occurred during remedial actions as well as during
treatability studies, and these activities are discussed separately in the succeeding sections. The
resulting changes to the conceptual model for soil and groundwater contamination at Parcel B are
discussed in Section 2.2.

Investigations at Parcel B since the 1997 ROD include the Historical Radiological Assessment,
an investigation of the Bay Mud Aquitard and B-aquifer, a study of fill conditions at IR-07 and
IR-18, an investigation into sediment contamination along the Parcel B shoreline, studies of
ambient concentrations of nickel and manganese in soil, a soil gas investigation at IR-07 and
IR-18, and an investigation of VOCs in groundwater at the boundary of Parcels B and C.

Historical Radiological Assessment. The Historical Radiological Assessment evaluated
potential radiological contamination from maintenance of nuclear-powered ships (Radiological
Affairs Support Oftice 2000) and from use of general radioactive materials at HPS (Radiological
Affairs Support Office 2004). The Historical Radiological Assessment identifies radiologically
impacted areas at Parcel B. The term “radiologically impacted” is defined in the Historical
Radiological Assessment as “an area, building, or piece of equipment that, under professional
interpretation, has the distinct possibility of having residual radioactive material associated with
it.” Table 2-2 presents a list of radiologically impacted areas at Parcel B summarized from the
Historical Radiological Assessment. Figure 2-1 shows the locations of the radiologically
impacted areas at Parcel B. The Navy continues to investigate and clean up radiologically
impacted areas throughout HPS, including some at Parcel B, under the authority of the Basewide
Radiological Removal Action Memorandum (Navy 2000b). Potential remedial actions in the
TMSRA that would involve excavation and disposal account for screening for radiological
contamination in the areas identified as impacted.

Distribution of Bay Mud Aquitard and B-Aquifer Characterization. The Navy investigated
the thickness and extent of the Bay Mud, which acts as an aquitard that separates the A- and
B-aquifers, and characterized groundwater in the B-aquifer at Parcel B (Tetra Tech 2001b). The
Navy drilled four soil borings, installed two groundwater monitoring wells, and collected soil
and groundwater samples during the investigation. The study found that the Bay Mud Aquitard
separates the A- and B-aquifers or that the B-aquifer is absent in most of Parcel B. However, the
A-aquifer directly overlies the B-aquifer in some areas, notably in the western portion of
Parcel B in IR-18. For example, samples collected from boring IRISMWI101B demonstrated
that the Bay Mud Aquitard was absent at that location. Although observational evidence
indicates a potential connection between the A- and B-aquifers in IR-18, chemical results do not
indicate a direct hydraulic connection. Neither soil samples nor groundwater samples collected
in the B-aquifer in IR-18 exceeded any of the screening criteria used during the study.
Lithologic results from the study are incorporated into the updated site conceptual model
(see Section 2.2), and analytical results are included in the HHRA, which is Appendix A of this
report.

TMSRA for Parcel B 2-2 CHAD.3213.0019.0002




Fill Conditions Study at IR-07 and IR-18. The Navy studied the nature and extent of the
debris fill at IR-07 and IR-18 to delineate further the types and distribution of debris materials
observed during remedial action excavations at these IR sites (Tetra Tech 2003a). The study
included a review of historical documents such as aerial photographs and soil boring logs and a
geophysical investigation using conductivity and magnetometer surveys. The study documented
the progressive filling of San Francisco Bay in the area of IR-07 and IR-18 from 1948 to 1972
and noted widespread distribution of low-quality fill with a high debris content. Debris included
wood, asphalt, concrete, brick, metal, and other demolition-type debris, as well as sandblast grit
from HPS operations. The study concluded that fill conditions at IR-07 and IR-18 vary greatly
from the rest of Parcel B. Potential remedial actions considered for IR-07 and IR-18 in the
TMSRA account for the unique subsurface conditions in this area.

Shoreline Sediment Investigation. The Navy investigated the nature and extent of chemicals in
sediments along the shoreline at IR-07 and IR-26 (Tetra Tech and Innovative Technical
Solutions, Inc. [ITSI] 2004b). The investigation included collection of 67 samples from
23 locations along the shoreline of IR-07 (20 locations) and IR-26 (3 locations). Sample
locations were distributed in a systematic (grid) pattern. Samples were collected from the
surface to 4 feet below surface. Many samples at [R-26 were not collected because riprap
interfered with sample collection (that is, no sediment was present). Sediment samples collected
during this investigation are further evaluated in the SLERA, which is Appendix B of this report.

Nickel and Manganese in Soil Study. The Navy studied nickel and manganese to evaluate
further the nature of background concentrations of these metals in HPS soils. Ambient
concentrations of a broad group of metals are summarized as Hunters Point ambient levels
(HPAL) (PRC 1995). However, the unique geology at HPS, especially the presence of rock
types such as serpentinite, basalt, and chert, results in naturally higher concentrations of nickel
and manganese. The Navy studied the distribution of nickel concentrations in soil across HPS
and found a positive correlation among concentrations of nickel, magnesium, and cobalt. These
correlations were quantified as regression equations for (1) nickel versus magnesium, and
(2) nickel versus cobalt, and these regression equations replaced a single, numerical value for the
HPAL for nickel (Tetra Tech 1999). The Navy also studied the distribution of manganese in soil
across HPS (Tetra Tech 2001e, 2001f, 2001h). The Navy agreed to continue to use the original
HPAL for manganese (1,431 milligrams per kilogram [mg/kg]). HPALs, including the
regression equations for the HPAL for nickel, are considered during the human health risk
assessment in the TMSRA (see Section 3.0).

Metals Concentrations in Franciscan Bedrock Outcrops Study. The Navy studied the
ambient concentrations of metals in bedrock and bedrock-derived soil from three nonindustrial
sites in San Francisco (Tetra Tech and ITSI 2004a). The geologic setting of these three sites is
similar to HPS and contains serpentinite or chert and basalt bedrock typical of the Franciscan
Complex. The sites included two Franciscan Complex subunits: the Hunters Point Shear Zone
and the Marin Headlands Terrane. The investigation included about 30 rock and soil samples
from each of the three sites (91 samples total) that were analyzed for metals using a standard
analytical suite of EPA methods. The study found elevated concentrations of arsenic, iron, and
manganese associated with chert bedrock and elevated nickel concentrations associated with
serpentinite. The chemical composition of soil at the three sites was found to be similar to the
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chemical composition of rock. Of the 91 samples collected, none met the cleanup standards for
unrestricted residential reuse at HPS. Appendix J contains the report from this investigation.

Soil Gas Investigation at IR-07 and IR-18. The Navy investigated IR-07 and IR-18 to evaluate
whether the fill is producing methane and other VOCs (SES-TECH 2005). The study consisted
of active soil gas measurements at more than 50 locations on a grid across the IR-07 and IR-18
areas. The study found one area in the eastern portion of IR-07 where concentrations of methane
and VOCs exceeded 5 percent methane (by volume in air) or 1,000 parts per million by volume
VOCs. This area is scheduled for further characterization to investigate the source of the
methane and VOCs in soil gas. Remedial alternatives in the TMSRA consider options to address
the findings of the investigation.

VOCs in Groundwater Investigation at the Boundary of Parcels B and C. The Navy
investigated the area near Building 134 along the boundary between Parcels B and C to further
delineate the extent of VOC contamination in groundwater in the A-aquifer (CE2 Corporation
[CE2] 2005). This VOC-contaminated area in Parcel C is termed remedial unit (RU)-C5. The
investigation was conducted in phases that involved collecting active and passive soil gas
samples, collecting groundwater samples using direct-push techniques, and collecting
groundwater samples from existing monitoring wells. Field activities for this investigation were
completed in March 2006 and a final investigation summary report was submitted in November .
2006 (CE2 2006). The investigation found (1) that dissolved-phase VOCs in groundwater in the
shallow A-aquifer have migrated from Parcel C to Parcel B, but concentrations at Parcel B were
below maximum contaminant levels (MCL), (2) that there was no indication of dense
nonaqueous-phase liquids (DNAPL) in the aquifer at Parcel B, and (3) that there was no
evidence for migration of DNAPLSs onto Parcel B from Parcel C.

21.3 History of Removal and Remedial Actions

The 1997 ROD identified soil excavation and disposal and groundwater monitoring as major
components of the remedy for Parcel B (Navy 1997). The following sections discuss these
remedial actions and other, related removal actions by medium.

2.1.3.1 History of Soil Actions

The 1997 ROD identified excavation of contaminated soil, off-site disposal, and placement of
clean backfill as the primary components of the selected remedy. The Navy conducted a series
of excavations at Parcel B to remove contaminated soil, including (1) pre-ROD exploratory
excavations in 1996, (2) remedial action excavations in 1998 to 2001, and (3) a removal action to
excavate soil contaminated by fuel-related compounds in 2004. Figure 2-2 shows the locations
of these previous excavations at Parcel B; additional details about the excavations are provided
below.
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Exploratory Excavations. The Navy conducted exploratory excavations at 18 sites across HPS
between July 1996 and January 1997 (IT Corporation [IT Corp.] 1999). These excavations
included removal actions at five sites at Parcel B. The volume of the excavations was limited
during this initial, exploratory phase. A total of approximately 1,700 cubic yards of soil was
removed from the five sites at Parcel B.

Remedial Actions. The Navy conducted remedial actions for soil in two phases: 1998 to 1999,
and 2000 to 2001. The Navy excavated about 54,400 cubic yards of soil from 84 areas at
Parcel B between July 1998 and September 1999. The RD (Tetra Tech and Morrison Knudsen
Corporation 1999a) for this phase included confirmation sampling after an excavation had been
completed. However, the excavations failed to remove contaminants to below cleanup goals for
soil in many excavations, and the soil remedial action paused in September 1999 while the Navy
reevaluated the cleanup goals presented in the 1997 ROD (see Section 2.1.5 for more
discussion). The Navy summarized revised cleanup goals in the May 2000 explanation of
significant differences (ESD) (Navy 2000a). Between May 2000 and December 2001, the Navy
excavated and disposed of off site approximately 47,200 cubic yards of soil from 43 areas, some
of which had been originally excavated during 1998 to 1999. This second phase of excavation
followed an amended RD that included pre-excavation sampling to delineate excavation areas
(Tetra Tech 2001¢). During the second phase, new excavation areas were opened, and some -
excavations begun in 1998 to 1999 were reopened. Similar to the first phase, the second phase
of excavations did not remove all contaminants to below cleanup levels for soil, and the remedial
action was halted for reevaluation. The Navy excavated a total of 101,600 cubic yards of soil
from 106 areas at Parcel B during both phases, compared with the estimate of 38,000 cubic yards
at 85 areas in the 1997 ROD. Details of the remedial action excavations are presented in the
construction summary report (Tetra Tech 2002a) and an addendum (SulTech 2004). This
TMSRA represents the next step in the CERCLA process to address the chemical concentrations
that remain in soil.

Excavations to Remove Fuel-Related Contamination. The Navy removed about 29,000 cubic
yards of soil from 12 excavations at sites across HPS between July 2004 and January 2005 to
remove soil that was contaminated by fuel-related products (TPA-CKY Joint Venture 2005).
The Navy removed and disposed off site about 9,800 cubic yards of soil from two areas at
Parcel B during this action.

2.1.3.2 History of Groundwater Actions

The 1997 ROD identified groundwater monitoring, lining storm drains, and removing steam and
fuel lines as primary components of the selected remedy. The Navy developed the remedial
action monitoring program (RAMP) to describe the groundwater monitoring program for
Parcel B. The Navy investigated storm drains as potential conduits for groundwater migration
and excavated steam and fuel lines. In addition, the Navy investigated the extent of chromium
VI in groundwater at IR-10 during implementation of the RAMP. The following sections
present details of the RAMP and these related removals and investigations.
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Remedial Action Monitoring Program. The Navy prepared the RAMP (Tetra Tech and
Morrison Knudsen Corporation 1999b) as part of the RD in 1999. In accordance with the
requirements of the 1997 ROD, the RAMP established monitoring locations (1) along the point
of compliance (POC), which was defined as the high-tide line of the tidally influenced zone, and
(2) at positions upgradient from the POC that represent the approximate distance groundwater
would travel in 5 years. The wells upgradient from the POC were termed sentinel wells. The
RAMP originally identified 24 wells for groundwater monitoring grouped into the following six
categories:

1. POC wells at the high-tide line of the tidally influenced zone (eight wells)
Sentinel wells set back from the POC by a buffer zone (seven wells)

Post remedial action wells downgradient from excavations at IR-07 (five wells)

el

VOC monitoring well near the chlorinated solvent plume at Building 123 in IR-10
(one well)

wn

On- and off-site migration wells at the western boundary of HPS (two wells)

6. A utility line well in IR-06 near the former tank farm behind Building 134 (now in
Parcel C) (one well)

In addition to the original RAMP wells described above, the Navy incorporated other wells into
the RAMP during the course of the monitoring program: (1) additional wells in and around the
IR-10 VOC plume, (2) supplemental characterization wells near Excavation EE-05 in IR-26, and
(3) a well (IRIOMW12A) to monitor chromium VI, based on historical sampling results. All
wells are sampled quarterly except for the sentinel wells, which are sampled semiannually. The
Navy currently monitors 39 wells in the RAMP and has collected samples for 32 quarters as of
December 2007; quarterly monitoring continues under the RAMP. Figure 2-3 shows the
locations of RAMP wells. Table 2-3 summarizes the results of the RAMP; records are
discontinuous for five wells (IRO7MWS-4, IRO7TMW21A1, IROTMW24A, IROTMW25A, and
IRO7TMW26A) at IR-07 because these wells were decommissioned during remedial excavations
and were later reinstalled. Table 2-3 identifies chemicals that exceeded RAMP criteria through
March 2007 (quarter 29). Table 2-3 is intended to provide an overview of the results of the
RAMP; please refer to the individual quarterly reports for details such as detection limits and
specific issues that might affect groundwater data quality for any individual sampling event. The
analytical data from the quarter 21 through 29 events are not included in the database in
Appendix F or in the HHRA or SLERA. The monitoring results have shown that most metals
detected above the RAMP criteria are sporadic, with the exception of chromium VI at well
IRIOMWI12A and mercury at wells IR2Z6MW47A and IR26MW49A, which have been
consistently detected. The monitoring results also indicate successful remediation in parts of the
IR-10 VOC plume (for example, well IRIOMW59A) as the result of the ZVI injection
treatability study (also see Section 2.1.4).

Chromium VI Delineation Study. The Navy installed 10 temporary monitoring wells in the
A-aquifer in 2002 at locations down-, cross-, and up-gradient from well IRIOMWI12A to monitor
concentrations of chromium VI in groundwater in the area of this well. These wells were
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installed inside Building 123 near potential sources and outside the building near the utility and
storm drain lines to identify the sources of chromium VI, delineate the extent of chromium VI in
groundwater, and evaluate site conditions. Borings for these wells extended to 12 to 15 feet bgs
and the wells characterized the full extent of the A-aquifer in the area around well IRIOMW12A.
In addition, borings for these wells found clay beneath the A-aquifer. The study concluded that
downward migration of chromium VI was unlikely based on the low hydraulic conductivity of
the clay, the large available surface area for adsorption, and the high potential for reduction of
chromium VI to chromium III by organic material, iron, and manganese contained in the clay.
The study found the extent of chromium VI was limited to the immediate area around well
IRIOMWI12A. Appendix H contains the report from this investigation.

Storm Drain Infiltration Studies. The Navy studied potential infiltration of groundwater into
storm drain lines at Parcel B in October 1997 (Tetra Tech 1998). After review and comments by
the BCT, the Navy conducted a focused investigation of two reaches of the storm drain in
Parcel B between April 1999 and November 2000 (Tetra Tech 2001d). The two reaches
investigated were storm water Basins 2 and 4; both were below the groundwater table and
intersected contaminant plumes (as mapped at that time). Basin 2 is located in eastern [R-07
north of Building 146; Basin 4 is located in eastern IR-24 roughly between Buildings 134 and
130. The focused investigation included (1) isolating and videotaping reaches to identify areas
of infiltration and sampling storm water, (2) excavating 13 test pits and using direct-push borings
to investigate the soil texture and permeability of pipeline backfill materials, and (3) conducting
follow-up inspections. The study found groundwater was infiltrating into the storm drain line at
Basin 2, but no contamination was present in groundwater in that area. No groundwater
infiltration was observed at Basin 4. The study also found that the soil texture and permeability
of backfill materials were not significantly different from the surrounding fill. Overall, the study
recommended no further action be taken related to the storm drains, except for continued
monitoring of a group of RAMP wells.

Groundwater Evaluation Technical Memorandum. After 2 years of groundwater monitoring
under the RAMP, the Navy prepared a technical memorandum (Tetra Tech 2001g) to reevaluate
the monitoring program based on the groundwater data collected by the RAMP and earlier
investigations. The objective of the technical memorandum was to support development of a
revisesd RAMP. In the technical memorandum, data were evaluated with respect to temporal
trends, spatial distribution, ambient sources, anthropogenic sources, and proximity to soil
removal areas. The technical memorandum recommended revisions to the RAMP including:

e Discontinue groundwater monitoring in western Parcel B
e Monitor well IRIOMW12A quarterly for chromium VI

e Monitor five wells near well IRIOMWS9A quarterly for trichloroethene and vinyl
chloride

e Install three new wells at IR-26 and sample quarterly (these were wells IR2Z6MW46A,
IR26MW47A, and IR2Z6MW48A installed in January 2002)

e Reevaluate further sampling after 1 year of monitoring was completed to further
optimize the RAMP
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The Navy and the BCT discussed the recommendations in the technical memorandum but did not
reach agreement on modifications to the RAMP. The technical memorandum was not finalized
and, although wells were added to the RAMP, the RAMP document was not changed.

214 History of Treatability Studies

The Navy conducted treatability studies at IR-10 using SVE and injection of ZVI to evaluate the
effectiveness of these techniques to clean up VOCs in soil and groundwater located beneath the
northwestern portion of Building 123. The Navy also conducted a treatability study using
sequential anaerobic and aerobic bioremediation at nearby Building 134 in Parcel C for similar
contaminants (VOCs) in groundwater. The following sections briefly describe these studies.

Soil Vapor Extraction. The Navy tested a pilot-scale SVE system at Building 123 in IR-10
between December 2000 and June 2001 (IT Corp. 2002). The test used a trailer-mounted blower
system and granular activated carbon for off-gas cleanup. It incorporated 14 SVE wells and nine
vapor monitoring well pairs installed in the vadose zone to a maximum depth of about 10 feet
bgs. Testing showed significant removal of VOCs, although VOC concentrations rebounded
after the SVE system was shut down. The Navy confirmed the effectiveness of the pilot test by
collecting 44 soil samples from 22 soil borings in the treatment area during September 2002
(Tetra Tech 2003c). Analysis of these soil samples indicated that VOC concentrations were
reduced about 80 percent during test operations.

The Navy expanded the pilot-scale SVE system at Building 123 during January through May
2005 by installing 24 soil gas probes, nine SVE wells, and six vapor monitoring well pairs
(ITSI12006). The SVE system operated from June 15 through September 13, 2005 when the
system was shut down for rebound monitoring. Monitoring for rebound continued through
December 15, 2005. The SVE system operated again from January 3 to January 11, 2006 when
operations ended.

Vapor monitoring using a photoionization detector indicated that VOCs were reduced to below
detection levels in 22 of 23 SVE wells and 27 of 28 vapor monitoring wells. VOC
concentrations rebounded (to varying degrees) in 14 of the 23 SVE wells. The treatability study
report recommended that the system be expanded to include additional vapor extraction wells
and operated to remove additional VOCs. The system remains in place in the event it is used
during future remedial action.

Zero-Valént Iron Injection. The Navy evaluated the effectiveness of ZVI as a means to clean
up chlorinated VOCs in groundwater at IR-10. The Navy conducted a pilot test using ZVI at
Building 123 between September 2003 and March 2004 (Engineering/Remediation Resources
Group, Inc. [ERRG] and URS Corporation [URS] 2004). The test included injection of a slurry
of about 130,500 pounds of ZVI powder into 37 boreholes distributed over an area of about
16,000 square feet. The test used hydraulic pressure to inject a slurry of water and ZVI into the
A-aquifer to a maximum depth of 28 feet bgs. The ZVI effectively established reducing
conditions in the aquifer and promoted breakdown of the chlorinated VOCs. Results from
groundwater monitoring indicated about a 50 percent reduction in the mean concentration of
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trichloroethene. In some individual wells, trichloroethene concentrations dropped from hundreds
of milligrams per liter to below detection limits. Monitoring the groundwater in the test area
continues quarterly under the RAMP.

Sequential Anaerobic and Aerobic Bioremediation. The Navy tested a pilot-scale system for
sequential anaerobic and aerobic bioremediation at Building 134 in Parcel C from April 2004
through June 2005 (Shaw Environmental, Inc. 2005). The anaerobic stage of the test continued
through December 2004 and included injection of lactate and hydrogen to stimulate biological
breakdown of chlorinated solvents in groundwater in the A-aquifer. Fairly rapid reductive
dechlorination of the chlorinated ethenes was observed in three monitoring wells, as indicated by
the sequential transformation of tetrachloroethene to trichloroethene to dichloroethene to vinyl
chloride to ethene. The data indicate that the indigenous organisms are capable of complete
degradation of the chlorinated ethenes to non-toxic ethene. Although the test was not conducted
on Parcel B, the subsurface conditions at Building 134 (in terms of hydrogeology and the
chemicals present in groundwater) are sufficiently similar to make the test results useful for
consideration for groundwater at Parcel B.

21.5 History of Regulatory Actions

This section briefly describes the 1997 ROD and the two subsequent ESDs that apply to
Parcel B. This section also summarizes the first five-year review for HPS, which focused on
Parcel B.

2.1.5.1 October 1997 ROD

The Navy and the regulatory agencies signed the ROD for Parcel B, dated October 7, 1997, on
October 9, 1997 (Navy 1997). The ROD addresses both soil and groundwater contaminated by
CERCLA hazardous substances at Parcel B. The ROD also addresses remediation of areas
where CERCLA hazardous substances are commingled with petroleum hydrocarbons. Areas
that contained only petroleum hydrocarbons, which are not hazardous substances as defined by

CERCLA, are addressed in a separate petroleum hydrocarbon corrective action plan under the
oversight of the Water Board (Tetra Tech 2001a).

The Navy selected excavation and off-site disposal as the remedy for contaminated soil at

Parcel B. The major components of the soil portion of the remedy, as described in the ROD,
include:

e Excavation of contaminated soil to the groundwater table or 10" cancer risk
(residential) (later modified by the ESD; see below).

e Off-site disposal of contaminated soil (with treatment at the off-site landfill, if
necessary to meet land disposal restrictions).

e Placement of clean backfill in the excavated areas.
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e Deed notification indicating that soil below the groundwater table in remediated areas
may be contaminated.

e Institutional controls governing the handling of residual contaminated soil.

The Navy selected groundwater monitoring, lining of storm drains, and removal of steam and
fuel lines as primary components of the selected remedy. The major components of the
groundwater portion of the remedy, as described in the ROD, include:

e Lining the storm drains and pressure grouting of the bedding material in the storm
drains at IR-07 and IR-10 in those locations where the storm drain system is below
the groundwater table in an affected groundwater area.

e Removal of steam and fuel lines.

o Deed restrictions on Parcel B, such as prohibiting all uses of groundwater within the
shallow water-bearing zone(s) to 90 feet bgs.

e Groundwater monitoring for up to 30 years to evaluate the effectiveness of the
removal actions for soil and to monitor concentrations of hazardous substances that
may migrate toward San Francisco Bay. Groundwater monitoring at IR-10 to
monitor for the future potential degradation of trichloroethene to vinyl chloride.

e Deed notification indicating that contamination may be present in groundwater in the
remediated areas and that surface discharge of contaminated groundwater is
prohibited.

Two subsequent changes were made to the soil portion of the selected remedy in the October
1997 ROD for Parcel B. These changes are described in the ESDs dated August 24, 1998, and
May 4, 2000.

2.1.5.2 August 1998 ESD

The first ESD to the Parcel B ROD was dated August 24, 1998, and was signed by the Navy and
the regulatory agencies on October 28, 1998 (Navy 1998).

The selected remedy for contaminated soils in the Parcel B. ROD was excavation to the
groundwater table followed by off-site disposal. When the ROD was prepared, groundwater was
believed to occur typically at 10 feet bgs. However, in early 1998, measurements at the site
indicated that the depth to groundwater beneath Parcel B could be as shallow as 2.3 feet bgs.
Future construction workers would not be protected if falling groundwater levels allowed
residual contaminated soils, previously believed to be remediated, to be exposed. The August
1998 ESD therefore revised the selected remedy to require excavation of contaminated soils to a
107 cancer risk (residential) or to a maximum depth of 10 feet bgs, instead of to the groundwater
table, to ensure that the remedy is protective of human health in both the short and long term.
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2.1.5.3 May 2000 ESD

The second ESD to the Parcel B ROD was dated May 4, 2000, and was signed by the Navy and
the regulatory agencies on May 9, 2000 (Navy 2000a).

The May 2000 ESD updated the cleanup goals for soil presented in Table 8 of the Parcel B ROD
to incorporate (1) EPA’s 1999 preliminary remediation goals (PRG), including adjustments by
the Navy to incorporate the produce uptake pathway, and (2) revised ambient levels for nickel.
The basis for these changes is presented below.

Change in EPA PRGs. When the cleanup levels presented in Table 8 of the ROD were
developed in 1995, they were consistent with EPA and state guidance for human health risk
assessment. Specifically, the cleanup levels correspond to:

e A human health risk level of 10 (one in one million) or less for carcinogens, except
where ambient levels exceed 10°.

¢ A hazard index (HI) of 1 or less for noncarcinogens, except where ambient levels
exceed an HI of 1 because of fill material.

e Lead levels of less than 221 mg/kg.

The cleanup levels assume residential contact with soils, including consumption of homegrown
produce. Since 1995, EPA has updated the guidance for risk assessment input parameters for
several classes of chemicals. Applying the revised guidance (1999 PRGs adjusted to incorporate
the produce update pathway, as appropriate) resulted in revised chemical-specific cleanup levels.
Attachment A to the May 2000 ESD presented the original and revised cleanup values.

Change in Ambient Values for Nickel. Nickel concentrations in soil samples collected from
remediation areas excavated in the early phases of the remedial action in 1998 often exceeded
the cleanup goal for soil based on the HPAL. The HPAL for nickel used in the 1997 ROD was
based on a regression equation for nickel versus magnesium. The Navy reviewed the approach
used to calculate the HPAL for nickel and, with support from DTSC, formulated a nickel-cobalt
regression equation to more accurately calculate the ambient levels of nickel. This approach was
presented in the nickel screening and implementation plan technical memorandum dated
August4, 1999 (Tetra Tech 1999). The May 2000 ESD incorporated the nickel-cobalt
regression equation for calculating the cleanup goal for nickel in soil at each sample location
(Navy 2000a).

2.1.5.4 First Five-Year Review

The Navy summarized the first five-year review for HPS in a report dated December 10, 2003
(Tetra Tech 2003d). The five-year review encompassed all of HPS but focused on Parcel B
because remedial actions had not been implemented yet at the other parcels at HPS.
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The purpose of the five-year review was to evaluate the implementation and performance of the
remedy and to assess whether the remedy is or will be protective of human health and the
environment. The report presented a protectiveness determination, identified issues found during
the review, and made recommendations to address them.

Protectiveness Statement for Soil. The soil remedy at Parcel B is currently protective of
human health and the environment because exposure pathways that could result in unacceptable
risks are being controlled through extensive soil excavation and the use of fencing, locked gates,
warning signs, and secured buildings that limit access to remaining contaminated areas. New
information became available after the remedial action was implemented, which indicates that,
for the soil remedy to be protective in the long-term, the HHRA needs to be updated using new
toxicological data and methodologies, potential ecological risks to aquatic receptors should be
evaluated, and the selected remedy needs to be modified to address remaining areas of
contamination. A ROD amendment is planned to ensure that the final soil remedy implemented
at Parcel B will be protective of human health and the environment in the long-term.

Recommendations and Follow-up Actions for Soil. The five-year review identified the
following actions related to the soil remedy. Each bullet also indicates how these items are
addressed in the TMSRA.

e Subsurface conditions need to be further evaluated at IR-07 and IR-18, the conceptual
model needs to be updated, and a site-specific approach should be developed as part
of the Parcel B ROD amendment process. The TMSRA addresses the debris fill area
at JR-07 and IR-18 (Redevelopment Blocks 2, 3, and BOS-1).

e Potential need for remedial action at the shoreline near IR-07 and IR-26 should be
evaluated during the ROD amendment process. The alternatives in the TMSRA
include remediation of the shoreline at IR-07 and IR-26 (Redevelopment Blocks
BOS-1 and BOS-3).

e Potential ecological risk to aquatic receptors from Parcel B contaminants should be
evaluated. The TMSRA contains an evaluation of potential risk to ecological
receptors along the shoreline.

o Effectiveness of the SVE system at IR-10 should be further evaluated during the
ROD amendment process and included in an amended ROD if SVE is selected as a
remedy for VOC-contaminated soil. If SVE is not selected as the remedy, remaining
portions of IR-10 that have not been excavated will need to be addressed. The
TMSRA contains remediation alternatives that include SVE for VOCs in soil at IR-10
(Redevelopment Block 8). The TMSRA also contains remediation alternatives to
address metals concentrations that exist in soil in the same area at IR-10; these metals
would not be treated by the SVE system. Metals will be addressed by ensuring that
the exposure pathway is broken by a cover consistent with the rest of Parcel B.
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e Soil RAOs and remedial action alternatives should be reevaluated during the ROD
amendment process to address higher and more variable levels of ambient metals.
The RAOs in the TMSRA account for higher and more variable levels of ambient
metals.

e The HHRA should be updated with new toxicological data and calculate cumulative
risk as part of the ROD amendment process. The updated HHRA in the TMSRA
incorporates new toxicological data and provides information about total risk.

e Enforceable land-use restrictions need to be developed before the remedy is complete.
The TMSRA contains more detailed information on potential institutional controls.

Protectiveness Statement for Groundwater. The groundwater remedy at Parcel B is currently
protective of human health and the environment because the RAMP safeguards aquatic life in the
bay and addresses potential risk to future occupants of Parcel B buildings. New information
became available after the remedial action was implemented, which indicates that, for the
groundwater remedy to be protective in the long-term, the HHRA and groundwater trigger levels
need to be updated, potential ecological risk to aquatic receptors should be evaluated, the
selected remedy needs to be modified to address VOC contamination, a point-of-compliance
well and other characterization wells need to be installed at IR-07, and appropriate responses to
incidences where trigger levels are exceeded must continue to be implemented.

Recommendations and Follow-up Actions for Groundwater. The five-year review identified
the following actions related to the groundwater remedy. Each bullet also indicates how these
items are addressed in the TMSRA.

e Refinement of Parcel B groundwater monitoring will be discussed with the regulatory
agencies and detailed in the basewide monitoring plan, which encompasses
groundwater monitoring for Parcels B, C, D, E, and E-2. The remediation
alternatives in the TMSRA discuss groundwater monitoring options.

e Trigger levels should be reevaluated. Appendix I of the TMSRA contains
recommendations for revised trigger levels.

e Ambient metals in groundwater may be reevaluated, if necessary, to ensure
protectiveness of human health and the environment. Ambient levels of metals in
groundwater are considered in the risk assessments in the TMSRA.

e Update the HHRA with new toxicological data and calculate cumulative risk as part
of the ROD amendment process. The updated HHRA in the TMSRA incorporates
new toxicological data and provides information about total risk.

o Potential ecological risk to aquatic receptors from Parcel B contaminants should be
evaluated. The TMSRA contains an evaluation of potential risk to ecological
receptors along the shoreline.
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¢ Install a point-of-compliance well and characterization wells at IR-07. Point of
compliance well IRO7MWS-4 and post-remedial action wells IROZTMW21A1,
IRO7TMW24A, IROTMW25A, and IRO7TMW26A were reinstalled in March 2004 and
the TMSRA uses data from these wells.

o Effectiveness of SVE and ZVI treatability studies should be evaluated and included in
an amended ROD if either is selected as a remedy for VOC-contaminated
groundwater. The TMSRA evaluates SVE and ZVI treatability studies and includes
these technologies in remediation alternatives.

e Enforceable land-use restrictions need to be developed before the remedy is complete.
The TMSRA contains more detailed information on potential institutional controls.

Radiological Issues and Recommendations. The five-year review indicated that the ROD
amendment should memorialize the methods and cleanup goals for radiological contaminants
being addressed by the basewide radiological removal action. Radiological issues are addressed
in the radiological addendum to the TMSRA (Tetra Tech EC, Inc. 2007). This approach is
consistent with the planned issuance ot radiological addenda for feasibility studies at other
parcels at HPS.

2.2 UPDATED CONCEPTUAL SITE MODEL

This section describes the changes in the physical characteristics of Parcel B since the ROD and
changes to the site conceptual model for soil and groundwater based on information gained
through investigations, removals, remedial actions, and treatability studies completed since the
ROD. Refer to the FS report for discussions of physical characteristics that have not changed
(for example, climate and topography) (PRC 1996).

2.21 Surface Features and Utilities

Some surface features and subsurface utilities have changed at Parcel B since the 1997 ROD.
The Navy demolished Building 141 at IR-26 during 2000 as part of activities associated with
Excavation EE-05. The Navy removed steam and fuel lines throughout Parcel B during remedial
action excavations between 1998 and 2001. The Navy also removed an industrial drain line that
serviced Building 123 during the 2000 to 2001 remedial action. As discussed in Section 2.1.3.2,
the Navy studied the storm drain system throughout Parcel B to evaluate the potential for
groundwater infiltration. The Navy plans to remove storm drains and sanitary sewers throughout
HPS as part of ongoing survey and cleanup actions for the radiological program. Surveys and
removal of storm drain and sanitary sewer system lines at Parcel B began in May 2006, and some
of these removals will change the surface drainage at Parcel B.
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2.2.2 Ecology

Most of Parcel B, approximately 75 percent, is covered by pavement and buildings. With little
open space for flora and fauna, Parcel B is considered to have insignificant habitat value and
poses an insignificant risk to terrestrial ecological receptors. Exposure pathways to terrestrial
species are incomplete because of a lack of habitat and the predominance of paved areas in
Parcel B (PRC 1996). However, potential ecological risk to receptors near the shoreline was not
previously evaluated. The SLERA presented in Appendix B and further discussed in Section 3.2
evaluates ecological risks related to shoreline sediment as well as risks potentially posed by
groundwater migration to the bay. Contaminants in shoreline sediment could result from
overland transport of soil by runoff or by erosion of the shoreline and exposure of underlying
soil.

The focus of the SLERA is the intertidal zone of the Parcel B shoreline, which incorporates
portions of IR-07 and IR-26. The shoreline of IR-07 consists of about 1.5 acres that coincides
with the southern portion of the India Basin. The IR-07 shoreline area includes approximately
1,300 square feet (ft°) of tidal marsh wetlands. The shoreline of IR-26 consists of about 0.3 acre
on the peninsula known as Point Avisadero (see Figures B-1 and B-2 in Appendix B). The
shoreline of IR-26 is nearly completely covered by riprap for erosion control, with little or no
interstitial soil between individual rocks. Field observations found that mainly invertebrates and
birds use the shoreline habitat. Invertebrates included crabs and isopods that hide under rocks
and feed on other small invertebrates. Mussels and barnacles are visible on the rocks at low tide.

Avian species reported or expected to forage along the shoreline or in adjacent offshore areas
include the black-bellied plover, black turnstone, sanderling, long-billed curlew, dunlin, double-
crested cormorant, surf scoter, American kestrel, red-tailed hawk, and peregrine falcon (Tetra
Tech and Levine-Fricke-Recon, Inc. [LFR] 2000). In addition, the tidal wetlands may be used
by shorebirds and wading birds, such as the willet, killdeer, and great blue heron.

Mammals observed along the Parcel B shoreline include the California ground squirrel, which
uses the riprap areas for burrows. In addition, the house mouse is expected to use the shoreline.

The results of the SLERA in Appendix B indicate that potential risk to benthic invertebrates,
birds, and mammals from several metals, pesticides, and polychlorinated biphenyls (PCB) in
sediment along the Parcel B shoreline cannot be ruled out. Potential risk is also posed by
concentrations of mercury in groundwater (see Appendix B). Section 3.2 contains a detailed
discussion of the risk assessment completed for the SLERA.

2.2.3 Geology

The Navy’s understanding of the geology of Parcel B presented in the 1997 ROD has been
refined by advancing more than 100 soil borings and monitoring wells since 1997. The
following paragraphs provide a brief review of the geology of Parcel B, including updated
information, as applicable, based on the borings drilled at Parcel B since 1997.
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The peninsula that forms HPS is within a northwest-trending belt of Franciscan Complex
bedrock known as the Hunters Point Shear Zone. In some locations, the Marin Headlands
Terrane underlies this shear zone. HPS is underlain by five geologic units: the youngest of
Quaternary age; and the oldest, the Franciscan Complex bedrock, of Jurassic-Cretaceous age. In
general, the stratigraphic sequence of these geologic units, from youngest (shallowest) to oldest
(deepest), is as follows: Artificial Fill; Undifferentiated Upper Sand Deposits; Bay Mud
Deposits; Undifferentiated Sedimentary Deposits; and Franciscan Complex Bedrock. Figure 2-4
presents three cross sections that illustrate the relationships between these units at Parcel B.

In the western portion of Parcel B (see cross section A-A’), Artificial Fill covers the entire
surface, except for colluvium and alluvium on the hillside at the southern edge. The fill thickens
from about 10 feet in the southwest to about 30 feet in the northeast near the bay.
Undifferentiated Upper Sands, Bay Mud, and Undifferentiated Sedimentary Deposits also
thicken from southwest to northeast, ranging from about 25 feet in the southwest to 30 feet in the
northeast for all three units combined. The Bay Mud separates the Undifterentiated Upper Sands
and Artificial Fill from the lower Undifferentiated Sedimentary Deposits over most of this area;
however, the Bay Mud is absent in some areas and these two formations directly contact each
other. For example, split-spoon samples collected during the installation of well IRISMW101B
did not indicate Bay Mud was present at that location. The top of bedrock slopes gently
downward from southwest to northeast and is about 55 feet bgs where the land surface meets the
bay.

The central portion of Parcel B (see cross section B-B’) is similar to the western portion, with
colluvium and alluvium on the hillside and Artificial Fill covering the remainder of the surface.
The fill in the central portion, however, is thicker, ranging from 15 feet in the southwest to
80 feet in the northeast, where the land surface meets the bay. The thicknesses and distribution
of the Undifferentiated Upper Sands, Bay Mud, and Undifferentiated Sedimentary Deposits are
more variable. Like the western area, the Bay Mud separates the Undifferentiated Upper Sands
and Artificial Fill from the lower Undifferentiated Sedimentary Deposits over much of the
central area; however, the Bay Mud is again absent in some areas and these two formations are
adjacent. In the central area, split-spoon samples collected from boring IR10B003 did not
indicate that the Bay Mud was present. The top of bedrock slopes more steeply toward the bay
and reaches about 125 feet bgs at boring IR24B014, near the bay margin.

The eastern portion of Parcel B (see cross section C-C’) that includes the peninsula called Point
Avisadero is characterized by a thin layer of Artificial Fill over bedrock. The fill ranges in
thickness from about 15 to 20 feet in the western and central parts of the peninsula to 5 feet or
less along the eastern bay margin. Minor Undifferentiated Upper Sands are present, but Bay
Mud and Undifferentiated Sedimentary Deposits are largely absent in this part of Parcel B.

The Franciscan Complex contains a variety of rock types including basalt, chert, sandstone,
shale, and serpentinite. Some of these rock types contain wide-ranging concentrations of
naturally occurring metals; serpentinite also contains naturally occurring asbestos minerals. Both
metals and asbestos influence the remediation alternatives considered later in this TMSRA.
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224 Hydrogeology

The Navy’s understanding of the hydrogeology of Parcel B has changed since the 1997 ROD.
Descriptions and interpretations presented in the “Distribution of the Bay Mud Aquitard and
Characterization of the B-Aquifer Technical Memorandum™ (Tetra Tech 2001b) encompass most
of the updates to the hydrogeology at Parcel B. The following paragraphs provide a brief review
of the hydrogeology of Parcel B, including updated information, as applicable, based on the
more than 50 monitoring wells installed at Parcel B since 1997.

2.2.4.1 Hydrostratigraphic Units

The hydrostratigraphic units at HPS include (1) the A-aquifer, (2) the aquitard, (3) the B-aquifer,
and (4) the deep bedrock water-bearing zone. The A-aquifer at Parcel B consists mainly of
unconsolidated Artificial Fill that overlies the aquitard and bedrock and forms a continuous zone
of unconfined groundwater across the parcel. Alluvium and colluvium, Undifferentiated Upper
Sand Deposits, and shallow bedrock also are part of the A-aquifer at various locations across
Parcel B. The A-aquifer generally thickens from about 15 feet in the southwest to as much as
80 feet in the northeast, but averages about 25 feet thick over most of Parcel B.

The B-aquifer consists mainly of Undifferentiated Sedimentary Deposits that overlie bedrock or
are contained within the Bay Mud Deposits at a few locations near the bay margin. The
B-aquifer is not continuous across Parcel B but exists primarily in two separate areas—along the
western parcel boundary, and in a portion of the central area of the parcel. The B-aquifer ranges
in thickness from about 5 to 15 feet where it is present and averages 10 feet thick.

Bay Mud Deposits act as an aquitard that separates the A- and B-aquifers over most of the
parcel, except for part of the western portion at IR-18 and some of the central portion in IR-10,
where the Bay Mud is absent and the A- and B-aquifers are adjacent. Hydraulic communication
is restricted, although not prevented, in areas where Bay Mud Deposits are present, and the
potential for communication between the A- and B-aquifers is greater where the Bay Mud
Deposits are absent. However, previous investigations (Tetra Tech 2001b) concluded that,
although lithologic data suggest the potential for communication, chemical results do not
indicate communication exists. In addition, groundwater elevation data for the A- and
B-aquifers in the western portion of IR-18 consistently indicate the vertical groundwater flow
gradient is directed upward from the B- to the A-aquifer in this area. The Bay Mud Deposits
generally thicken from where they pinch out against the historical shoreline in the southwest to
40 feet near the bay margin in the northeast. Dredging has removed the Bay Mud and B-aquifer
at various locations across Parcel B. Greater detail on the distribution of the Bay Mud and the
B-aquifer is presented in the “Distribution of the Bay Mud Aquitard and Characterization of the
B-Aquifer Technical Memorandum” (Tetra Tech 2001b).

Nearly all the groundwater monitoring wells at Parcel B are screened in the A-aquifer. Only two

wells are screened in the B-aquifer, and no wells at Parcel B are screened in the bedrock water-
bearing zone.
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2.2.4.2 Groundwater Flow Patterns

In general, groundwater in the A-aquifer flows from south to north, toward San Francisco Bay.
Figure 2-5 presents groundwater elevations in the A-aquifer measured in November 2004 and
shows general directions of groundwater flow across Parcel B. Based on tidal influence studies
conducted during the RI (PRC and others 1996) and the FS (PRC 1996), the tidal influence zone
extends inland up to about 300 feet from the shoreline. Tidal influence is the periodic fluctuation
in the elevation of the groundwater table with time, caused by tidal fluctuations in the bay.
Hydrographs from A-aquifer wells within the tidal influence zone show a direct correlation with
bay elevations and, in general, show a change in groundwater elevation of more than 0.1 foot
over a tidal cycle. Tidal influence may also mix groundwater with bay water, but mixing usually
does not occur as far inland as do the fluctuations in groundwater elevation.

2.2.4.3 Beneficial Use of Groundwater

This section summarizes the beneficial use evaluation conducted for groundwater underlying
Parcel B. Appendix E contains the complete beneficial use evaluation. The evaluation considers
the current Water Quality Control Plan (Basin Plan) for the San Francisco Bay Basin (Water
Board 2004), which identifies the following existing and potential beneficial uses for
groundwater: municipal and domestic water supply, industrial water supply, industrial process
water supply, and agricultural water supply.

A-Aquifer. The Water Board has already concluded that the A-aquifer at HPS is unsuitable as a
potential source of drinking water (Water Board 2003c). The A-aquifer at Parcel B is also
considered unsuitable by the Navy as a potential source of drinking water based on an evaluation
of the site-specific factors identified in EPA’s letter to the Navy (EPA 1999a). Appendix G
contains the Water Board determination and EPA’s 1999 letter.

B-Aquifer. Based on total dissolved solids data alone, the B-aquifer at Parcel B would be
considered suitable as a potential source of drinking water. However, results of the evaluation of
site-specific factors indicate that the B-aquifer has a low potential for use as a source of drinking
water. These site-specific factors include (1) the City of San Francisco’s prohibition on
installing domestic wells and the proximity of sewer lines and storm drains, (2) the lack of
current or historical use of the aquifer for water supply, (3) the limited size of this groundwater
resource, and (4) the proximity of saltwater to the aquifer and the potential for saltwater intrusion
if significant quantities of groundwater are withdrawn from the aquifer.

The evaluation of the B-aquifer suggests that it has a low potential as a source of drinking water.
However, the groundwater ingestion pathway is included in the human health risk assessment for
the B-aquifer groundwater because of agreements with the BCT on the methodology for the
human health risk assessment (see Section 3.0 and Appendix A), and because the groundwater in
the B-aquifer has not been exempted from the potential municipal and domestic beneficial uses
specified in the Water Quality Control Plan for the San Francisco Bay Region. This assumption
provides an additional measure of conservatism in protection of human health at HPS.
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23 UPDATED CHARACTERIZATION OF SOIL AND GROUNDWATER

This section presents an overview of the updated extent of contamination present in Parcel B soil
and groundwater to (1) support risk assessment and risk management, and (2) focus remedial
action objectives on active remediation of selected soil areas and groundwater plumes. This
section uses the results of the HHRA, summarized in Section 3.0 and fully detailed in
Appendix A, to focus the presentation on the identified COCs that present potentially
unacceptable risk. COCs are the analytes that pose an excess lifetime cancer risk greater than
1E-06 or yield a segregated hazard index greater than 1. The nature and extent of contaminants
in soil and groundwater at Parcel B were presented in the previous RI and FS reports (PRC and
others 1996; PRC 1996).

The nature of contaminants at Parcel B can mostly be attributed to industrial activities by the
Navy or other tenants, except for several ubiquitous metals present throughout Parcel B. The
position that discrete releases of chemicals (the “spill model”) were the sources for
contamination that was the basis for the ROD and remedial actions was not valid everywhere at
Parcel B. Although the Navy successfully achieved the ROD remediation goals at the majority
of excavations conducted during the remedial actions, the conceptual site model needs to be
supplemented to account for the ubiquitous nature of metals contained in the fill used to
construct many areas of Parcel B and to address the use of debris as fill at IR-07/18. The spill
model for chemical releases does not apply to the debris fill at IR-07/18 or for other areas where
quarried native rock was used as fill. The remedial alternatives proposed in the TMSRA address
these changes to the conceptual site model.

In the TMSRA, the term “ubiquitous” refers to metals that are naturally occurring or are in the
same concentration ranges as naturally occurring metals in the source material (including
material from the same geologic formations in the San Francisco area) used for filling operations
at HPS. The Navy acknowledges that industrial sources of metals exist at HPS and there is a
potential that some concentrations of metals could have sources other than naturally occurring
materials. The Navy has worked to remove these sources during the response actions taken to
date. The Navy acknowledges that the regulatory agencies do not agree with the Navy’s position
that ubiquitous metals are naturally occurring. Remedial alternatives developed in this TMSRA
address these concentrations of metals, regardless of their source.

The Navy maintains a comprehensive database of analytical results reported at HPS for both soil
and groundwater. This section is intended to provide an overview of the extent of chemicals that
pose the greatest risk at Parcel B. Consequently, sample-specific data are not presented in the
figures and tables of this section. Appendix F (provided on compact disk only) contains a
searchable database of all chemical analytical data for soil and groundwater at Parcel B used in
this TMSRA, including pre-established queries for printing data reports.
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2.31 Overview of Soil

The COCs in soil at Parcel B after the remedial and removal actions of 1998 through 2005 have
not changed substantially compared with those identified in the 1997 ROD and the subsequent
RD. Table 2-4 lists the broad categories of COCs in soil at Parcel B as well as potential sources
for these chemicals. Although the list of COCs has not changed significantly, the volume of soil
contaminated by these COCs, especially organic compounds, is much smaller now than in 1997.
In addition, the Navy’s knowledge of the distribution of inorganic chemicals in native soil and
artificial fill has increased greatly as a result of the extensive excavations and sampling at Parcel
B since 1998. In particular, the ubiquitous nature of metals in fill is much clearer now than
during the initial design of the remedial action and is a large part of the reason for the
reevaluation presented in this TMSRA.

The distribution of arsenic in soil is used to illustrate the widespread occurrence of naturally
occurring metals in the fill used to create Parcel B. Figure 2-6 illustrates the distribution of
arsenic in post-excavation soil samples collected between 0 and 10 feet bgs. The data ranges on
Figure 2-6 were selected to illustrate concentrations above and below the HPAL (11.1 mg/kg) for
arsenic. Although apparent clusters of higher arsenic concentrations appear in two locations,
most arsenic concentrations are distributed across Parcel B with no apparent pattern to indicate
their presence due to a release. Both locations on Figure 2-6 that indicate high concentrations of
arsenic (red symbols) represent bottom composite samples collected after excavations were
completed. This distribution of arsenic remains intact even though the Navy has removed more
than 100,000 cubic yards of soil from Parcel B. The Navy believes that arsenic is naturally
occurring in the local bedrock that was used for fill and this is the source of the arsenic present
throughout Parcel B. This same condition is true for a group of commonly detected metals at
Parcel B, including aluminum, antimony, cadmium, chromium, copper, iron, magnesium,
manganese, nickel, vanadium, and zinc and also for less commonly observed metals such as
barium, beryllium, molybdenum, selenium, silver, and thallium. The Navy acknowledges that
industrial sources for metals exist and that there is a potential that some concentrations of metals
could have sources other than naturally occurring rock. The Navy has worked to remove these
sources during the response actions taken to date. However, the widespread distribution of
metals remaining in soil is consistent with the concentrations present in native rock. Remedial
alternatives in this TMSRA will be designed to be protective of risks from these metals
concentrations, regardless of source. Section 3.0 and Appendix A present the risk associated
with all these metals based on the samples that remain in place.

The Navy’s knowledge of the distribution of chemicals in shoreline sediment has also increased
greatly since 1997. Further characterization of the shoreline was completed in 2003 including
collection of sediment samples along the shoreline at IR-07 and IR-26. The sample data are
presented in the shoreline characterization technical memorandum (Tetra Tech and ITSI 2004b).
Samples collected during the Parcel B shoreline characterization form the basis for the SLERA
(see Appendix B). Sample locations and analysis of the sediment data are included in
Appendix B.
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2.3.2 Overview of Groundwater

The characterization of COCs in groundwater at Parcel B has increased greatly since the 1997
ROD. The implementation of the RAMP in 1999 and the subsequent, continuous quarterly
monitoring have increased the knowledge of the distribution of chemicals in groundwater. The
RAMP began with 24 wells and expanded to include new wells as monitoring results indicated
the need for additional data. The Navy currently collects samples from 39 wells under the
RAMP (also refer to Section 2.1.3.2). The groundwater data used in this TMSRA include
samples collected through November 2004. Narrative descriptions of groundwater data in the
text of the TMSRA have been updated to account for samples collected through March 2007.
However, data sets (for example, those used for the HHRA and SLERA) have not been updated.
The Navy has reviewed the results of samples collected after November 2004 and has found no
reason to expect the new data to change the groundwater characterization.

COCs in groundwater in the A-aquifer based on the HHRA and SLERA include (1) VOCs,
especially trichloroethene and its breakdown products, (2) chromium VI, and (3) mercury. An
additional screening evaluation of surface water quality to evaluate potential ecological risks
from exposure to groundwater as it interacts with surface water indicates that potential risk may
be posed by chromium VI, copper, lead, and mercury. (See Appendix I for this surface water
quality evaluation.) Some of these COCs are found in samples from multiple wells and represent
plumes in groundwater. Other COCs are found in only individual wells and are not referred to as
plumes. One plume of VOCs is found in a group of wells located at IR-10 and is termed the
IR-10A risk plume in the HHRA (please refer to Appendix A, Attachment A4 for the definitions
and methodology behind selection of risk plumes). This plume was the target of a ZVI injection
treatability study and has been monitored for many years under the RAMP. Chromium VI has
been detected consistently in samples from well IRTOMW 12A and has historically been termed a
“plume” even though detections have been limited to a single well. The HHRA and the TMSRA
maintain that convention and refer to the chromium VI concentrations at well IRIOMW12A as
the IR-10B plume. Figure 2-7 shows the locations of VOCs and chromium VI at IR-10.
Mercury has been detected consistently in samples from wells IR2GMW47A and IR2Z6MW49A,
and the TMSRA includes a plume that encompasses these two wells. The locations of wells
IR26MW47A and IR26MW49A are shown on Figure 2-3 near the eastern edge of Parcel B.
Copper and lead were detected infrequently at individual wells (copper at IRO7MW20A and lead
at IRO7TMWS-2 and IR26MW48A) with no defined groundwater plumes. The remainder of this
section discusses these COCs in greater detail in preparation for the HHRA discussion to follow
in Section 3.0.

The areal extent of the IR-10A plume near Building 123 is stable, and concentrations within the
plume are decreasing as the result of ZVI injection during treatability study testing. Maximum
concentrations of VOCs measured in samples collected during November 2004 include
340 micrograms per liter (ug/L) of trichloroethene, 200 pg/L of cis-1,2-dichloroethene, and
170 ng/L of vinyl chloride. Figures 2-8, 2-9, and 2-10 illustrate the distributions of these three
VOCs in groundwater near Building 123 based on the November 2004 samples (Kleinfelder
2005). Samples collected in March 2007 indicated maximum concentrations of 120 pg/L

trichloroethene, 140 ug/L cis-1,2-dichloroethene, and 28 pg/L vinyl chloride (CE2-Kleinfelder
2007e).
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The plume of chromium VI (IR-10B) near Building 123 was found to be confined to a single
well (IRIOMWI12A) during the delineation investigation in 2002. Building 123 was used as a
plating shop. The lithologic logs for borings in the area show that soil surrounding monitoring
well IRIOMWI12A is made up of Artificial Fill, with clay derived from both Bay Mud and
bedrock. Chromium VI may have been spilled from the wooden loading dock and ramp outside
of Building 123 and settled into gravel that had been placed in the area for building construction.
Other potential chromium VI sources include storm drain and sanitary sewer lines, an acid drain
line and associated tank, a concrete vault, and a brick unit all of which were inside Building 123
adjacent to well IRIOMW 12A (refer to Appendix H for more details). Low-conductivity clay in
the Artificial Fill may act as a physical and chemical barrier to migration of chromium VI from
the gravel repository and may be the reason chromium VI is rarely detected at any well other
than IRIOMWI12A. The concentration of chromium VI was 260 pg/L in the sample from well
IRIOMWI2A collected in November 2004. The maximum concentration of chromium VI
detected at well IRIOMWI12A was 680 pg/L (collected in December 2005). The maximum
concentration of chromium VI in the HHRA data set was 550 pg/L (collected in March 2004).
Well IRIOMWI12A was decommissioned in July 2006 and replaced by well IRIOMWS82A,
located about 13 feet northeast of former well IRIOMW12A. The concentration of chromium VI
was 0.86 pg/L. in the sample from well IRIOMWS82A collected in May 2007. Figure 2-11
illustrates the distribution of chromium VI in groundwater near Building 123.

Two other plumes of VOCs are present in groundwater in the A-aquifer adjacent to Parcel B at
RU-CS5 in Parcel C. These plumes include trichloroethene and its breakdown products and are
related to activities at IR-06 (a former fuel tank farm) and IR-25 (the sump and dip tank within
Building 134). VOCs are present in groundwater at RU-C5 as dense nonaqueous-phase liquids.
The extent of plumes at RU-C35, including whether the plumes extend into Parcel B, was
investigated between August 2005 and March 2006. The investigation found that, although
dissolved phase VOCs have migrated into Parcel B, concentrations of VOCs in this area were
below MCLs. Although the current data for VOCs in groundwater at RU-CS5 do not indicate that
the plumes extend into Parcel B, the HHRA (see Section 3.0 and Appendix A) uses a risk plume
approach that includes data from the most recent 12 rounds of groundwater monitoring from
each well. As a result, a VOC risk plume has been identified in the HHRA for the areas of
Parcel B near the current RU-C5 plumes. The risk plume near at RU-C5 is termed the IR-25
plume in the HHRA.

Groundwater samples from well IR26MW47A have indicated consistent detections of mercury
from March 2002 when the well was installed through March 2007. Mercury concentrations
ranged up to 2.8 pg/L (November 2004) during this time period. However, mercury was not
detected in samples from nearby wells IR26MW46A and IR26MW48A during the same period.
Mercury was also detected in groundwater samples collected at new well IR26MW49A that was
installed in July 2006 downgradient from well IR26MW47A. Concentrations of mercury in
samples collected from well IR26MW49A ranged from 0.88 pg/L in November 2006 to
0.96 ug/L in March 2007. Mercury detections in samples from wells IR26MW47A and
IR26MW49A may be related to mercury observed in soil samples at nearby Excavation EE-05.
The Navy removed more than 5,500 cubic yards of soil from Excavation EE-05, most during
2000 and 2001, and collected 326 confirmation soil samples from the excavation bottom and
sidewalls. Mercury concentrations as high as 482 mg/kg were removed. Excavation EE-05 was
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completed to a depth of 10 feet bgs and mercury concentrations in all sidewall samples from the
-‘ completed excavation were less than 2.3 mg/kg (the cleanup goal for mercury during the action).
Mercury was detected in bottom composite samples at concentrations ranging from 0.2 to
90 mg/kg. Figure 2-12 shows the location of Excavation EE-05 and the surrounding monitoring
wells. Figure 2-7 shows the approximate location of the mercury plume in groundwater.

The surface water quality evaluation indicated that copper and lead were COCs (copper at well
IRO7TMW20A and lead at wells IRO7TMWS-2 and IR26MW48A). Detections of copper and lead
in groundwater samples collected from these wells were infrequent and sporadic; however,
copper and lead were conservatively included as COCs.
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